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".,._~—~ Pediatr Emerg Care (UNITEU StAIcS) WEE e @
Journal Code: PAU

Languages: ENGLISH

Pediculosis has many  cutaneous manifestations. A previously unrepor ted
presentation is documented in this narrative. Maculae ceruleae associated with the
head louse was initially confused with traumatic bruising and child abuse.

<DIALOG File 155: >
06528491 88173491

Pediculosis capitis among primary

schoolchildren in urban and rupal areas of
Kwara State, Nigeria.

Ebomoyi E
Dept. of Epidemiology and Community Health, University of llorin, Kwara State,
Nigeria.

) Sch Health  Mar 1988, 58 (3) p101-3, SSN 0022-4391  Journal Code: K13

Languages: ENGLISH

The prevalence of head lice (pediculosis humanus capitis) was investigated among
urban and rural schoolchildren in llorin, capital of Kwara State, Nigeria, and two
neighboring rural communities. Among the pupils, 57 (3.1%) of 1,8h2 urban
schoolchildren examined were infested, compared with only one (0.1%) of 1.056 rural
school pupils. More female pupils had infestations. Children less than age five,
primary | pupils, and pupils in primary V] were not infested. Urban schoolchildren
with L1-45 1lice per head constituted 7.7% of those infested with nits and lice.
Most infected children had one-five and 11-15 lice per head. The school health
component of the national primary health care scheme should be intensified to
screen schoolchildren regularly for pediculosis and other childhood diseases.

<DIALOG File 1553 >
06303048 872770L8

pilot study of the prevalence of head lice infestation in a population of Saudi
Arabian children.

Boyle P

Fam Pract Jun 1987, L (2) p138-k2, ISSN 0263-2136  Journal Code: FAM

Languages: ENGLISH '

The prevalence of infestation with the head louse,
assessed among the child population, from birth to 10 years old inclusive, of the
rapidly expanding Saudi Arabian city of Jeddah. Over a period of two months, 300
consecutive children attending the general practitioner for any reason were
examined specifically to identify those infested with head lice: 37 cases of active
infestation were found, which is an overall prevalence of 12%. An interesting
distribution, however, Was noted in respect of age, ranging from less than 2% in
the first year of life, rising rapidly to around 30% in ages six to eight years,
thereafter declining steadily to about 16% by age 10 years. The distribution of
infestation among males and females was broadly similar. These results show a high
head lice infestation, particularly in the early school years, where presumably
interpersonal contacts are most frequent, facilitating contagious spread. As the
head lice _is known to spread several viral and rickettsial diseases, such as
relapsing fever and typhus, greater efforts should be made towards patient
\\_—___-_____-———

) (cont. next page)
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education in hygiene, and towards identifying and treating the disease when found.

——--—_———-———.—--—.—-_.—.—..—-.-.-.-....

..—..-.-—.—...—..--.-.——..--—.--—..--—_-—--—..--—..—.--—..---_-_.--—--—..--....-_..——.-.—

<DIALOG File 1558 >
0613597k 8710997k

Stpuctural ahnormalities of the hair shaft.

Whiting DA

J Am Acad Dermatol  Jan 1987, 16 (1 PE 1} P1=25s ISSN 0190-9622
Journal Code: HVG

Languages: ENGLISH
Abnorma\ities of the hair shaft are varied and often confusing. They do require

accurate recognition, which can be helpful in the diagnosis and management of a
hair disorder, or in the detection of underlying disease. A reliable evaluation of
hair shaft apnormal ity is dependent on familiarity with the vast structural
yariations in normal hair, the hair growth cycle, and the changes produced by
. These structural abnorma\ities can be congenital or acquired, and some
fragility. The classification used here has the advantage
of simplicity and is keyed to easy recognition of the abnormalities under the 1ight
microscope. The four major types of abnormality are fractures, irregularities,
twisting, and extraneous matter affecting the hair shaft. The diagnostic features
of the different hair shaft abnormalities are outlined. .

-—.--.-.--.-.-...-.--...--...-..--

weathering
are associated with hair

—-——--.-.-__-—...---.-_

__..._,_,_,_._....._._.._._..._.....__...__..._..-_..__........,...._.........._..,_

<DIALOG File 165: >
05936777 86237771

Resurgent yaws and other skin diseaseés in the Western province of the Solomon
Islands.

gason RJ; Tasman-Jones T

Helena Goldie Hospital, Munda, Solomon'lslands.

P NG Med J Dec 1985, 28 (W) p2L47-50, |SSN 0031-1480 Journal Code: YEU

Languages: ENGL1SH

A clinical study of the extent and nature of skin disease was under taken among
10,22k Melanesians in the Western province of the Solomon lslands. |t was performed
concurrently with a surveY and selective mass treatment campaign for yaws which has
reappeared in the area for the first time in 20 years. For children under 15 years
old, preva\ence rates for pyoderma and infectious yaws were 52% and 8.5%,
respectiva\y. Tinea versicolor Wwas the commonest superficia\ dermatomycosis
affecting nearly half of all adults seen. Glabrous skin (16% of all cases) and
26% of all cases) were the principle sites infected by the dermatophytes.
on, Was restricted to small endemic foci. pediculosis
capitis was universal put scabies was present in only L% of yound children.
Unfavourable environmental conditions and misconceptions about persone\ hygiene are
impor tant setiological determinants. Education and motivation at 2 village level
will be the mainstay of future control with specific therapy generally reserved for

treponematoses, extensive dermatophytoses and scabies-

—..--—--__..-.-—.--—..-

nails
Tinea imbricata, whilst uncomm

.—-_.-.-—.--_.-.-—_-.-—..-_-..--—..--—..-.-—..-.--_.__..-.--..--—-- -—..-———-—-—.-—-.——---.-.-—-.-...._.__.._

<pIALOG File 155¢ >
05701122 86002122

pediculosis capitis (head licel. Infectious Diseases and Immuni zation Committee,
Canadian Paediatric Society.

Can Med Asso¢ J Oct 15 1985, 133 (8) p7h1-2 1SSN 0008-L409 Journal Code: CKWe:

Languages: ENGLISH
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316 / PARAGONIMIASIS

Stress thorough cooking of crustaces.
WW Dispose of sputum snd feces in 8 sanitary manner.

4) Control snails by molluscicides where feasible.
B. Comtro of patieni, conlacts avd the immediate environmens:
1) Report 10 local health aurhority: Official report not ordi-

narily justifiable, Class 5 (see Preface).

2)  Isolation: None.
w.w Concurrent disinfection: OF sputum and feces.

4)  Quarantine: Zown. .
Immunization of contacts: 2 . -
MW uﬂ_nmﬂnmon of contacts and source of infection: None.

7 Specific trestmenc Praziguante] (Biltricide®).
i all
idem i res: In an endemic aten, ocousTENCE of sm
¢ Mﬂ”ﬂﬂ—.ﬂ“ﬂﬁ or even sporadic infections, is an __m_uon“n“
signsl for exnmination of local waters for _n..mn,nﬁn_ u.i_u. ME
snd crayhish, and determingrioa of reservoir mammalian hosts

1o establish appropriate controls.
D. Diasier implications: None.
Lusternational sreasures: WHO Collaborating Centres at Tu-
lane University and in Beijing.

M

PEDICULOSIS ICD-9 132

i Infestation of the head, the bairy parts of the body
M.n_mnw.ﬂmmﬂﬁgq _u.._o;w the seams of inner Em.‘unn-r with aw._.__n :_..nm.
Hs-n and oirs {eggs), which resulrs in severe ..nv.um. and excoriation .H
the scalp or body. Secondary infection may o”“wm s.._-“. nﬁ__::“.w HW_H_..
it cially cervical). na»v_.._ha.m y infest the pul =
“w..nn_wwwwp“mb n___._“ mn_,-._ﬁa hair of the face (including eve lashes), nxillse and
body surfaces - u
ing agents—Pediculns capitis, the head louse; P. bymansi,
E.nn v“n_n“..._-h._hnu. and Phshirus pubss, the ceab louse. Only the body _...‘_u.u_....F
is of major medical importance ss the vector of epidemic typhus, nu“.._ﬁ
fever and iouse-borae relapsing fever. Lice of lower animals do not infest
man, although they mey be present transicntly.

3, Occurrence—Worldwide. Oﬁ_umn-r- of hesd lice are common
among children in schools and institutions.

4. Reservoir—People.

PEDICULOSIS ¢ 317

3. Mode of transmission—For head and body lice, direct contact with
an infested person; for body lice and ro a lesser extent for head lice,
indirect contace with their personal belongings, especially shared clothing
and headgear. While other means are possible. crab lice are most
frequently transmitted through sexual contact. Lice leave & febrile host;
fever and overcrowding increase transfer from person 1w person.

6. Incubstion period—Under opiimal conditions rhe eggs of lice
hatch in a week, and sexua) maturity is reached approximately 8-10 days
after hatching.

7. Period of communicability—As long as lice or eggs remain alive
on the infesred person or in clothing,

8. Susceptibility and resistance—Any person may become fouse-
infested under suitable conditions of exposure. Repeated infestations
often result in dermal hypersensitivity.

9. Methods of control—
A.  Prevemitsve measures:

13 Avoid physical contace with infested individuals and their
belongings, especially clothing and bedding.

2y Health education of the public on the value of laundering
clothing and bedding in hor water {55°C or 131°F for 20
min.} or dry cleaning to destroy nits and lice.

3)  Regular direct inspecrion of all primary school children
for head lice and, whea indicated, of body and clothing;
this applies 1o children in schools, institutions, nursing
homes and summer camps.

B.  Conirol of patieni, comtacis and the iromediate enviromment:

1}  Report co local health suchority: Official report not ordi-
nanly justifiable; school authorities should be informed,
Class $ (see Preface).

2)  Dsolation: Contace isolation until 24 howrs after applics-
tion of effective insecticide.

3 Coacurrent disinfection: With body lice among members
of a family or group: Clothing, bedding and other appro-
priate_vehicies of transmission (e.g., cosmetic acticles)
should be treated by laundering in hor warer, dry cleaning

or application of an effective chemical insecticide and
ovicide {see 9B7, below). Afrer chemical treatment has
been completed, clothes and laundry facilizies should be
finsed.

4}  Quarantine: None.

3}  Imraunization of contscrs: Does not annly,

6) Invesrigation of contacts and source ‘retion: Exami-
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pation of houschold and other close personal contaces,
with concurrens treatment as indicated,

7)  Specific treatrent: For head and pubic lice: 195 per-
metbein {a synthetic pyrethroid) creme rinse nz_vm@w is
bighly eflective for control of both head lice and nits. It
binds to the hair and remains effective for several weeks,
50 resreatmend i not necessary. Other effective sgents
include pyrethrins synergized with pipcronyl butoxide
{A-200 Pyrinatie®, RID® and XXX®), 1% gamma ben-
zene hexachloride lotions (lindane, Kwell®; not recom-
mended for infants, young children, and pregnent or
lactaring women), carbaryl and benzyl benzoate. With
these sgents, recreatment after 7-30 days is recommended
1o essure that na eggs have survived. The removal of all
nits is recommended as a prerequisite for return to school
of chikiren previously found infested and treated.

Bor body lice: Clothing and bedding should be washed
with the hot water cycle of an sutomatic washing machine
or dusted with powders containing 196 lindane {if sﬁ_w...n
not available), or preferably 1% malsthion or pyrethrins

= with piperony) butoxide or carbaryl {in view of wide-
spread resistance to lindane), and then ._E-.n_nﬁﬁ_ before
using. ;ibate® (eemephos) as a 255 dusting _ueca__n.w is also
effective and is recommended by WHO for use in areas
where strains of body hce are resistant 1o malarhion.

C. Epidemic measnres: Mass treatment s recommended in pam-
graph 9B7, shove.

D. Disaster implications: Diseases for which P. bumanss is 2
vector are particularly prone ro occur at times of social
uphesval (see Typhus fever, Epidemic).

E. Intersaisoned mearwrds: None.

PERTUSSIS ICD-8 033.0
PARAPERTUSSIS ICD-8 633.1
{Whooping Cough)

I. Identification—An acute bacterial disease involving the respim-
tory tract. The initisl catarrhal stage has on insidious onsev with an
irritating cough which gradually becomes paroxysmal, neually wirhin 1-2
weeks, and lasis for 1-2 months or longer. Paroxysms wacterized by
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repeared violent coughs; each series of paroxysms has many coughs
without intervening inhalation and may be followed by a/characteristic
crowing or high pitched inspiratory whoop. Paroxysms/frequenty end
with the expulsion of clear, tenacious mucus, often foll iri
Infants less than 6 months old and adules often do

Fatality rate is 0.5% in
infans iess than 6\months old in the USA. Mofbidity and mortality are
higher in females than males. In unimmunizéd populations, especially
rhose with underlying malnutrition and mulsiple enteric and Fespiratory
infections, pertussis \is among the most lgthal diseases of infants and
young children. Pacumonia is the most dommon cause of death; fotal
encephalopathy, probably hypoxic, and inanition [rom repested vomiting
occasionally occur.

In recent years in the\USA, pertussid in adolescents and young adults,
varying in severiry f a mild, stypical respiratory illness 1o the
full-blown syndrome, hay been -nohw.s.u_nn_ with increasing frequency.
Many of these cases occur in previogsly immunized persons, undoubedly
a3 a consequence of waning immunity.

Parapertussis is & similar\but usually milder disease clinically indistin-
guishable from pertussis. It is Asually seen in school-age children, and
occurs relatively infrequendly,/Differentiation berween Bordetefla parap-
erssasis and B. pertassis is basgd on culture, biochemical and immunologic
differences. A similar clinical syndrome has been reported in association
with viruses, especially adénoviruses.

Diagnosis is based on/the fecovery of the etiologic organism from
nasopharyngeai swabs obtained \during the catarrhal and early paroxysmal
stages, or directly on gough plates. Direct FA stining of nasopharyngeal
secrerions may provide rapid presumprive disgnosis, but requires an
experienced laboragory; false-positive and false-negative results can oc-
total WBC ¢ounts with 2 strong prepondemance of
lymphocytes are/found as the whooping stage develops; this may not

8 sgents—Bondeseilo perivssss, the permussis bacillus; B.
Dbarapertuisis £auses parapertussis.

ce— disease common to children everywhere, regard-
less of race, climate, or geographid location. There has been s marked
decline in incidence and morrality \mres during the past four decades,
chiefly in cdmmunitics fostering active immunization and where good
nutrition and medical care ace svailsble. From 1979-82, an average of
1,730 cases was reported annually in the USA. During 1983-87, reporred
cases increased ro nearly 3,000 annually. In cecent years, incidence cates
have increased in countries where immunizarion levels have falien {eg.,
England, Japan and Sweden).
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C. Epidemis measures:
1)  Search intensively for the case or carriec who is the source
of infection and for the vehicle (warer ot food) by which
infectibn was transmiteed./

2)  Exclude suspeceed food. /
3) Pasteusize or boil milk/ or exclude milk supplies and

other foolds suspected on epidemiologic evidence, uniil
safecy is asyured. /

4) Chlorinste Suspected/water supplies adequately under
competent sipervision ot do not use them. All deinking
water must be\chiorinated, treated wich jodine or builed

before use.
3] Routine use of

D. Disatter implicasionsy With disruption of usual water supply
and sewage disposal, of controls on food end warer,
transmission of typhoid fever may occur if chere are active
cases or carriers in ¢ displaced population. Efforts ro restore
safe drinking water jupplies and excreta disposal facilities are

" more appropriate than mass ryphoid vaccination. Vaccination
of such populations is generally, not recommended.

dine is not recommended.

E. [nternaiional meqsures:

1) For typhoid fever-Tmmunization is sdvised for intema-
tional travelers ro endemic areas, especially if wavel will
likely involve exposure to unsefe food snd water, or close
contact with rural areas and indigenous populations. Not
a legal requirement for entry info any country.

20 For both typhoid and parstyphoid fevers, WHO Collab-
orating Centres (see Preface).

TYPHUS FEVER
|. EPIDEMIC LOUSE-BORNE TYPHUS ICD-8 080

FEVER
{Louse-bome typhus, Typhus exanthematicus, Classic typhus fever)

I. ldentificstion—A rickensial disease with varisble onier; often
sudden and marked by headache, chiils, prostration, fever and general
pains. A maculss eruption appears on the Sth-6th dsy, initially on the
upper trunk, Followed by spread to the entire body, but usually not 1o the
face, palms or soles. Toxemia is usully pronounce” and the disease
terminates by rapid lysis after abour rwo weeks of fes the absence of
specific therapy, the case fatality rate incresses with o, and varies from
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10 to 40%. Mild infections may occur without ecuption, especiaily in
n_.:E:..: and persons pastially protected by prior immunization. The
a_._-nv-n may recrudesce years after the primary attack (Brill-Zinsser
disease, ICD-9 081.1); this is milder, has fewer complications, need not
be associared with lice, and has & lower case farality rare.

The IFA test is most commonly used, but it may not discrimineie
berween louse-borne and murine typhus unless the sera are diffecentially
L.:o.&.a_ with the respective ricketusial antigen prior to testing. Other
disgnostic methods are CF with group-specific or washed type-specific
cicketrsial anrigens, toxin-neutealization rest, and Weil-Pelix reaction with
Proteas OX-19. Antibody tests usually become positive in the second
week. In Brill-Zinsser disease, the initinl antibody is IgG and the
Weil-Pelix test may not be positive. :

2. [nfectious ageat—Ricketisiz prowazekis.

3 Occurrence—ja colder areas where people may live under unhy-
gienic conditions and are louse-infested; historically a concomitant of war
and famine. Endemic foci exist in mountainous regions of Mexico
Cenrtral and S America, in central Africa and numerous countries a_.bumun
In the USA, the last outbreak of louse-borne typhus occursed in 1921, In
the USA, this rickensia exists 15 8 zoonosis of fAying squirrels (Glercomys
w.la?_,. there is serologic evidence that at least 33 humans have been
infected from chis source, possibly by the squirre] Aes. Most of these have
been in the East Coast srates, but two cases were reported from Indians,
and one each from California, 1linois, Chio, Tennessee and W Vicginia.

4. Reservoir—Man in the reservoir and is responsible fosr maintaining
the infection during interepidemic periods. The importance of the fying
squircel a5 8 reservoir has not been derermined.

- §, Mode of transmission—The body louse, Pedicwlvs bamanss, is
infected by feeding on the blood of & patient with scute typhus fever.
Paticnts with receudescent typhus (Brill-Zinsser disease) can infecr lice
snd may serve as foci for new outbreaks in louse-infesred communiries.
Infected lice excrere ricketsizse in their feces and wsually defecate at the
time of feeding. Man is infected by rubbing feces or crushed lice into the
bite or into superficial abrasions. Inhalation of infective louse feces as
dust may sccount for some infections. Transmission from the fying
squirrel is presumed to be by the bite of the squirre) Bea, bue this has not
been documented.

6. Incubation period-From ) 1o 2 weeks, commonly 12 days.

7. Period of communicability—The disease is nor directly ransmit-
ted from person to person. Patients are infective for lice during the
febrile illness and possibly for 2-3 days after th= ““mperature recurns o
normal. The louse is infective by passing ricke: n its feces within 2-6
days after the infected blood menl; it is infect _arlier if crushed. The
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louse invariably dies within two weeks after infecrion; rickensise may
remain visble in the dead Jouse for weeks.

8. Susceptibility and Bnmugaol.m.n.nnvavu.i is geperal. One at-
rack usually confess long-lasting immunity.

9, Methods of control—
A. Preveniive meainres?

1) Apply an efective residual insecticide powder at appro-
priate intervals by hand or power blower to clothes m_..n_
persons of popularions living under conditions favoring
lousiness. A lousicide should be used which has been
shown to be effective on Jocal lice. ;

2) Improve living conditions with provisions for bathing and
washing clothes. .

3)  Treac prophylactically people who are -.c_u_nﬁ o E.E._..p_
risk, by application of residual insecticide to clothing by
dusting Or iMpPregnation.

4)  Immunize susceptible persons of groups of persons en-
1ering typhus areas, particularly military or _.pvg mo_.no.u.
However, no commercially prepared vaccine is now avail-
able in the USA or Canada. A live vaccine prepared from
the anenuated strain E of K. prowazekii has shown promuse.

B. Control of patien), contasis and the Smmedials environment:

1) Report 1o local health suthority: Report of louse-borne
ryphus fever required as 2 Disease under Surveillance by
WHO, Class 1A (see Preface). : ‘

2) Isolation: Nor required sfter proper delousing of patient,
clothing, living quarters and household contacts.

3) Concurrent disinfection: Appropriate ww*nn_n_n_n powder
spplied to clothing and bedding of patient and contacts;
lsunder clothing and bedclothes; treat hair for Jouse eggs
{nits) with effective chemical agents. Lice tend to Jeave
sbaormally hot or cold bodies in seasch of a normorher-
mic, clothed body (sec 9A1, sbove). If death from
Jouse-borne ryphus occurs before delousing, delouse the
body and clothing by thorough application of an insecti-
cide.

4) Quarntine: Louse-infested suscepribles exposed o ty-
phus fever ordinarily should be guacantined for 15 days
sfter application of an insecticide with “~idual effect.

5y Management of contacrs: All immed’ neacts should
[ ' e L NS Far P yeesel
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6) Investigation of contacis and source of nfection: Every
effor1 should be mede 10 trace the infection o the
immediate source.

7 Specific treatment: Tetracyclines or chloramphenicol
orally in a loading dose of 2-3 g, followed by daily doses
of 1-2 g/day in 4 divided doses until the patient becomes
afebrile {ususlly 2 days) plus 1 day. A single dose of
daxycycline (5 mpfkg) is also curative. When faced with a
seriously i1l patient with possible typhus, suitable therapy
mw_.o..u._ be started without waiting for Jaboratory confir-
mation. :

. Epidemic measwres: The imperative measure for rapid control
of typhus is application 1o all contacts of an insecticide with
residuel effect. Where infestation is known to be widespread,
systematic application of residual insecricide to all persons in
the community is indicated. Jf & vaccine is available {(see A4,
above), it should be administered.

D. Disaster implications; Typhus can be expected w be a
significant problem in endemic arens if socisl upheavals and
crowding occur in lousc-infested populations.

E. 1Inlervations! measures:

1) Telegraphic notification by governments to WHO and 1o
adjacent countries of the occurrence of a case or an
outbreak of louse-borne typhus fever in an sres previ-
ously free of the disease,

2) Incernational travelers: No country currently requires
immunization against typhus for entry.

3} Lowse-borne typhus is o Disease under Surveillance by
WHE. WHO Collabomiing Centres (see Preface).

Il. MURINE TYPHUS FEVER ICD-9 081.0
{Flaa-borne typhus, Endemlc typhus fever, Shop typhus)

1. Identification—A ricketsial disease whose course resembles thar
of louse-borne typhus, bue is milder. The case farality rate for all ages is
less than 19%; it increases with age.

Absence of louse infestation, seasonal distribution and sporadic occur-
rence of the direase help to differentiate it from louse-borne typhus. For

laboratory disgnois, see |, section 1, above.
2. Infectious agent—Ricketssic typhi (Ricketisia moosers).

3. Occurrence—Worldwide. Found in arcas where people and rats
occupy the same buildings and where large pumt { mice live. In the
11SA_ fewer than A0 cases are reported annually. aal peak is in late
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SPIRILLOSIS ICD-9 026.0
{Spmillary lever, Sodoku, Rat-bils lever due to Spiriflum minus)

Rac-bise fever caused by Spirillum minws (5. minor) is the common form
of sporadic rar-bite fever in Japan and Asia. Uncreated, the case fatality
rate is approwimately 10%. Qlinically, 54 rillurs minws disease differs from
streptobacillary fever in the rarity of arthritic symptoms and the distinc-
sive rash of reddish ot pucplish plaques. The jncubstion petiod is 1-3
weeks, and the previously healed bite wound reactivates when symptoms
appear. Laboratory methods are essenrial for differentiation; animal
ipnculation is used for isolation of the spirillum.

RELAPSING FEVER ICD-9 087

1. ldentificasion—A systemic spi rochetal disease in which pegiods of
fever lasting 2-9 days alternate with afebrile periods of 2-4 days; the
number of relapses varies from 1 to 10 or more. Each febrile period
sermipates by crisis. The ol duration of the Jouse-bosne discase
averages 13-16 days; the tick-borne disease usually lasts longer. Transi-
tory peiechial rashes are common during the initial febrile period. The
overall case fanality rate in untreated cases is berween 2-1075; it has
exceeded 5096 in epidemic Jouse-borne disense.

Diagnosis is made by demonstration of the infectious agent in darkfield
prepacations of fresh blood or stained thick or thin blood films, o by
inicaperitoneal inoculation of laboratory rats of mice with blood raken

auring the febrile period.

2. Infectous agenti—In Jouse-borne disease, Borrtlia recnrrentis. In
iick-borne discase, many different strains bave been Jistinguished by aren
of farst isolasion andfos vector rather than inherent biologic differences.
Serning isolated during 2 relapse often show antigenic differences from
those obrained during the immediately preceding paroxysm.

). Gen&angoln_.z.-n.a..anw._? epidemic where it is spread by
lice; endemic where it is spread by sicks. Louse-borne relapsing fever
occars in limived areas in Asin, castern Africa (Ethiopis and the Sudan),
aorthern and central Africa, and S America. The endemic tick-borne
diseare is widespread throughout trupical Africe; fock exist in Spain,
aocchern Africa, Saudi Acabis, Jran, India, snd parts of central Asin, as
well as in N and S Ametica. Epidemic Jouse-borne relapsing fever has not
been reported in the USA for many yesrs; human €ascs and occasional
ourbreaks of tick-borne discase occur n limired & £ several western
atgres and western Canada.
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4. Reservoir—For louse-borne discase, man; for tick-borne relapsing
fevers, wild rodents and ricks through [EaNSOVATIAD [FADSMISSION.

5, Mode of cransmission—Yector-borne; not dicectly transmitted
from person [0 person. Epidemic relapsing fever is acquired by crushing
an infective louse, Pedicules bumanus, 50 28 10 contaminate the bite
wound ot an sbrasion of the skin. Man also is infected by the bite or coxal
fluid of an nrgasid tick, principally Ornithadores suricata and 0. bermsi in
the USA, 0. rudis and O. salage in Central and S America, 0. mosbala and
D. bitpanica in Africs, and O. tholozans in the Near and Middle Bast.
These ticks usually feed st night, rapidly engorge and beave the host; they
have s Jongevity of 2-3 years and remain infective for their lifespan.

&. Incubation vnnmon_lm?n to 15 days; usually 8 days.
7. Period of communicability—The louse becomes infective 4.5

days after ingestion of biood from sn infected person snd remains s0 for
life {20-40 days). Jnfected ticks can live for several years without feeding,

rempain infective during this period and pass the infection transovarially 10

their progeny.
8. Susceptibility and uﬁaznaovimﬁn%_.&w_..i is general. Duration
of immunity after clinical attack is unknowo.

9, dMethods of control—

A.  Preveniive medinrer:

1) Contol lice by measures prescribed for louse-bome
typhus fever (see Typhus fever, Epidemic Louse-Borne,
DAl

2) Control ticks by measures prescribed for Rocky Moun-
tain spotted fever, 9h. Tick-infested human habitations

“present difficult problems and eradication is difficult or

impossible. Spraying with approved acaricides such a3
&n.“w..e? chlorpyrilos, propoxur ot permethrin may be
wrried.

3) Use personal protection measurcs, including repelients
and permethrin on clothing and bedding for persons with
exposure in endemic foch.

4y Anbiotic chemoprophylaxis with retracyclines may be
tsken after exposuse {arthropod bites) when risk of
acquising the infection is high.

B. Control of patient, contacts and the immediste empironment:

1) Report Jocal health authority: Report of louse-borne
relapsing fever required ss » Discase under Surveillance
by WHO, Clas 1A; tick-borne Jisense, in selected aress,

Class 3B {(see Preface).
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2}  Isolution: Blood/body fluid precautions. The patient, his
clothing, il household contacrs and the immediate envi-
ronment should be deloused or freed of ticks.

3) Concurrent disinfection: None, il proper disinfestation
has been carsied out.

4) Quarantine: None.

3) Immunization of coatacts: None.

6) Investigation of contacts and source of infection: For the
individual tick-bome case, search for sources of infection;
for louse-bome disesse, application of appropriate lousi-
M.MM preparation to infested contacts (see Pediculosis,

).
7)  Specific reaxment: Tetracyclines.

Epidemsc measwres: When yeporting has been good end cases
are localized, apply 1% permethsin dust or spray (an insecti-
cide with residua) effect) to contacts and cheir clothing, and
permethrin spray =t 0.003-0.3 kg/hectare {2.47 acres) to the
immediate environment of all reported cases. Where infection
is known to be widespread, apply permethzin systernatically to
gll persons in the community, of to outdoor target areas where
ticks are prevalent, For sustained control, 2 rreatment cycle of
one month is recommended during the transmission season.

Disaster implicasions: A serious potential hazard among
Jouse-infested populstions. Epidemics are comton in wars,
famine, and other situations where the prevalence of pedicu-
losis ia enhanced, a3 among overcrowded, malnourished pop-
ulations with poor personal hygiene.

Imsersadiomal meassres:

1) Telegraphic notification by governments to WHO and
tdjacent countries of the occurreace of an outbreak of
louse-bome relapsing fever in an area previously free of
the disease.

2)  Loue-bome relapsing fever is ot a disease sobject 1o the
latemational Health Regulations, but the measures cut-
lined in 9E1, above, should be followed since it is 2
Disense undex Surveillance by WHO.

ABSPIRATORY DISBASE, ACUTE VIRAL / 367

RESPIRATORY DISEASE, ACUTE VIBAL

(EXCLUDING INFLUENZA)

{Acule vira) thinitls, A.v. pharyngitis, A.v. laryngills, aic.)

iratory ilinesses of known and .E.n.z.nﬁ._ viral
ctiology are grouped here under the general fitle c._.wnuw:-_os Disease,
Acute Viral. Clinically, snd by CIOMS taxopomy, infections of the uppes
tespiratogy tract can be designated as acupé viral rhinitis {upper respira-
tory infectjons, URI}, acute viral pharypgitis, snd acute viral .__5._5:...
and infectbns involving the Jower respiratory tract n-._.._x designared a3
acute viral \rracheobronchitis, b itis, bronchiolitis or acute viral
preumonia. s -ﬁuvw.,.ﬁsﬂwrﬂ._ nw.ﬂﬂ "._H .Mun_m_na._im_ah_“_u”n _"ﬁ

i h of which is of producing 2
bl mini {inesses caused by known agents have
s in common, such as resesvoir and
ission. Many /of the viruses invade any vpz.& _she
a predilection for certain AARIOMIC 3ies.
complications. Morbidity and BoJ&,Q
ory distases are especially significant ia m&,.ﬂ.nh
celdtively high incidence and resulting disabilicy,
with conseguent &c _EM# {oss, make diseases of this group a major
m worldwide.

romﬁ.«ﬁ%&%&nn nonhacrerisl infections of the respiratory tract are
recognized as disense fentities and are v.ﬁmo:ama 5 separate chspters
because they aze sufficiéntly uniform ia their clinical and epidemiologic
manifestarions and ofcusin such regular association with specific infec-
tious agents: influenza, © ithosis, a._nnnﬁ.n_..n_ vesicular pharyngitis {her-
pangipa} and epide ic myslgia Aw_n::x_w.:& are n.!ﬁ.v_n.. Particularly in
pediatric peactice,/influenza must be considered in cases of acute respi-

y tract discage. ) . .
_.nm”_..svuoa- of apper respirstory ract infection, mainly phasyngotonsil-
litis, <an be uced by bactekial agents, of which group A sireprococcus

mon. Practical \management of acute respiratory discase

Numerous acute resp

is the most ¢ 3 s
anan_:_-uh: » differentiation of viral infections from disease entiies for
which specific antimicrobial measures arc availsble; thus, it is important ¢
rule out p A streptococcal infection, especially in children over 2

. by sppropriate culture even though more ilincsses are ....Eu&.!__
ﬁqﬂasu..uw_z &m“._.no:. io outbreaks or epidemics .&. continuing high
incidence not due to streptococi, it is imporant o anmamq the cause in
» representative sample of typical cases by appropriste clinica) snd
Jaboratory methods to rule out other diseases, e-g., mycoplasmal pneu-
monia and Q fever, for which specific reatment mey be effective.
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transmitted through sexual contact. Only body lice have been impli-
cated as vectors of disease (epidemic typhus, trench fever, and relaps-
ing fever), Head lice are not a major health hazard.

P

The incubation period is not known.

surgical closure of the wounds should be avoided. Antimicrobial
prophylaxis with penicillin or the combination of amoxicillin and
clavulanic acid may be given, but efficacy of prophylactic regimens
has not been proven.

Diagnostic Tests: Identification of eggs, nymphs, and lice with the naked
eye is possible; the diagnosis can be confirmed by using a hand lens
Or microscope.

Pediculosis

Clinical Manifestations: Itching is the most common symptom of head

lice infestation, but most children with light infestations (1 to 5 lice) Treatment: Permethrin, a synthetic pyrethroid (10-minute hair rinse);

T TR R

do not complain. Itching is usually intense in persons with boedy or
pubic lice infestations. Excoriation can result in a pyoderma with im-
petigo or regional lymphadenopathy. A characteristic sign of heavy
pubic lice infestation is the bluish or slate-colored maculae caeruleae
on the chest, abdomen, and thighs. Pubic lice can also infest
eyelashes, eyebrows, and body and facial haif.

Parents may become aware of infestation by finding lice or eggs
(nits) in their child’s hair usually near the nape of the neck. In
temperate climates, head lice deposit their eggs on the hair shaft near
the scalp. Thus, the duration of infestation can be estimated by the
distance of the nit from the scalp; nits 10 or more millimeters from
the scalp have been present for 2 weeks or more and are unlikely to

be viable.

Etiology: Three species of lice infest humans: Pediculus humanus

capitis, the head louse; P humanus corporis, the body louse; and
Pthirus pubis, the pubic or crab louse. Ova hatch in a week. Both
nymphs and adult lice feed on human blood.

Epidemiology: Head lice infestation in day care and school-aged

children, and pubic lice infestations in adolescents and young adults
are common in the United States. Head lice occur in all
socioeconomic groups, but in the United States, black persons are
less commonly infested than white persons. Hair length does not in-
fluence infestation. Head or pubic lice infestation is not a sign of un-
cleanliness. However, body lice generally are found on persons with
poor hygiene.

Transmission of P capitis occurs by direct contact with infested in-
dividuals or indirectly by contact with their personal belongings such
as combs, brushes, and hats. Fomites play a major role in body lice
transmission, a minor role in head lice transmission, and practically
no role in pubic lice transmission. Lice generally cannot survive
away from the host for more than 48 hours. Although body lice lay
eggs in clothing, eggs generally do not survive away from the scalp
at room temperatures for more than 7 days. Pubic lice usually are

natural pyrethrin-based products (10-minute shampoos); lindane 1%
(4-minute shampoo); and malathion 0.5% (8- to 12-hour lotion) are
each effective in treating pediculosis of the scalp (see Table 44 for
trade names). Lindane-resistant lice have not been reported in the
United States. Pyrethrin products are available without prescription.
Permethrin, pyrethrin products, and malathion have lower potential
toxicity than lindane, but no serious adverse effects have been associ-
ated with any of these products when used according to package in-
structions. Toxicity with lindane has been reported only with misuse,
such as ingestion or prolonged administration. When pyrethrin
products or lindane is used, many experts recommend a second treat-
ment 7 to 10 days later to kill newly hatched lice. A single treatment of
permethrin or malathion appears adequate because these products per-
sist in the hair for at least 2 weeks. Some experts advise a second ap-
plication 7 days after the first irrespective of the choice of therapy.

Use of a fine-toothed comb aids in the mechanical removal of nits.
Applying a damp towel to the scalp for 30 to 60 minutes, soaking the
hair with white vinegar (3% to 5% acetic acid) followed by applica-
tion of a damp towel soaked in the same solution for 30 to 60
minutes, or using a commercial rinse (Step 2*) containing 8% formic
acid can facilitate the removal of nits by combing.

For infestation of eyelashes by the crab lice, petrolatum ointment
applied twice daily for 8 to 10 days is effective. Nits should be
removed mechanically from the eyelashes.

Isolation of the Hospitalized Patient: Contact isolation until therapy

has been started is indicated.

Control Measures (for Pediculosis of the Scalp):

e Contacts should be examined and weated if they are infested. Dif-
ferentiation of nits from benign hair casts (a layer of follicular
cells that easily slide off the hair shaft) can be difficult. Bedmates
should be treated prophylactically.

*GenDerm Corporation, Northbrook, IL. \N




Isolation of the Hospitalized Patient: Qmm:mmm\mmo&ng ma.nm:mﬁ.ﬁm
should be used until the lesions stop draining. wmmEBSQ isolation
should be considered for patients with pneumonic tularemia.

= Control Measures: o N . .
5 » Persons at risk should minimize opportunities for insect bites by

i i i frequent inspection and
wearing protective clothing and by (

removal of ticks from the skin and scalp; insect m%o:m:.ﬁm may be

of some value (see Control Measures for Prevention of Tick-Bome

Infections, page 112). - )

e Children m:w&a be discouraged from handling sick or dead rabbits

d rodents. ) ) )

e w,:ccw@q gloves should be worn when handling wild rabbits and ; 3

other potentially infected animals. i el

Wild rabbit meat should be thoroughly cooke . =

“ Face masks and rubber gloves should be worn by those working

with cultures or infective material in the laboratory. , :

« Drainage/secretion precautions should be used for handling con

taminated articles. . . u_
» Interstate or interarea shipment of infected animals should be

rohibited. )
° Ww live attenuated vaccine (available from the Centers for Disease

Control) is recommended for those Ruwmﬂ&m exposed to the
organism, such as laboratory research technicians. E

Endemic Typhus
(Murine Typhus)

Clinical Manifestations: Endemic typhus resembles epidemic Quwﬁ
but is usually milder, with less acute o:mnm and _mmm.mn,..oﬁ @maaﬁ.
symptoms. In young children, the disease is very mild. moéq.omu )
accompanied by persistent headache and Examﬁm. The Bm:mmmn typk
cally macular or maculopapular, appears during .amwm 3to5 ofi MW
lasts 4 to 8 days, and tends to remain discrete, with sparse lesions d
no hemorrhage. The disease seldom lasts longer EMEN ,.zoowm. and vis-
ceral involvement does not usually occur. The disease is rarely fatal.

Etiology: Endemic typhus is caused by m.n.n»mzaa typhi Qﬁ.u._.an&.
macchmlvkﬁonmamamsnmnaom:w similar to R prowazekii, !

Epidemiology: Rats, in which infection is inapparent, are the EES._.
hosts. The vector for transmission to rats and occasionally BE ﬁ
dentally to humans is the rat flea (usually Xenopsylla cheopis).

disease is worldwide in distribution, affects all races, tends
more commonly in adults and in males, and is most comm
April to October. The disease is infrequent in the United Stat
cases occur in focal areas in southern California, the south
Gulf Coast and southern border states, and Hawaii. Exposure
and their fleas is the major risk factor, although a history
exposure is frequently absent in infected patients.
The incubation period is 6 to 14 days.

Diagnostic Tests: Serum agglutinins against Proteus OX-19 peal

weeks after the onset of disease, but these tests lack sensitiv
specificity. Indirect fluorescent antibody, latex agglutination, c
plement fixation antibody concentrations peak at a similar or :
later time. A fourfold titer rise between acute and convalescen
specimens is diagnostic but can also occur in patients with ep
typhus. Serologic differentiation between these diseases is p
by cross-absorption of the patient’s serum. Isolation of the o
in culture is possible but hazardous, and it requires Speci
facilities and experienced personnel,

_‘”.. - Treatment: A single dose of tetracycline (5 mg/kg; maximum 200

the treatment of choice. Although tetracyclines should not be
to children younger than 9 years, the risk of dental staining
a single dose of doxycline is minimal. Chloramphenicol is a
effective drug.

.m. Isolation of the Hospitalized Patient: No special precautior

recommended.

Control Measures: Rat fleas should be controlled by appropriate

ticides, preferably before the use of rodenticides, because th
will seek alternate hosts when rats are not available. Rat popul:
should then be controlled by appropriate means. Endemic §
vaccine is no longer available. No treatment is recommended fi
posed persons. This disease is reportable in a few states.

Clinical Manifestations: In epidemic typhus, the onset of high f
chills, and diffuse aching accompanied by severe headache
malaise is usually abrupt. Influenza-like illness is freque
suspected. The rash appears 4 to 7 days later, beginning on the t
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and spreading to the limbs. A concentrated eruption is present in the
axillae. The rash is maculopapular, becomes petechial or hemor-
rhagic, then develops into brownish, pigmented areas. The face,
palms, and soles are usually not affected. Mental changes are com-
mon, and delirium or coma may OoCCur. Myocardial and renal failure
occur when the disease is severe. Illness varies from moderately
severe to fatal (10% to 40% mortality rate); when untreated it typical-
ly lasts 2 weeks and ends by lysis of fever and subsidence of
symptoms. In untreated cases, mortality is uncommon in children,
ranges from 10% to 40% in adults, and increases with increasing age.
Brill-Zinsser disease is a relapse of louse-borne typhus that occurs
years after the initial episode. Stress or an unknown factor serves to
reactivate the rickettsiae. The recrudescent illness is similar to the
primary infection, but is generally milder and of shorter duration.

Etiology: Rickettsia prowazekii is the cause.

Epidemiology: Humans are the major source of the organism, which is
transmitted from person to person by the body louse Pediculus
humanus subspecies corporis. All ages and races and both sexes are
affected. Poverty, crowding, poor sanitary conditions, lack of bath-
ing, and poor personal hygiene contribute to the spread of lice, and
hence the disease. Currently, cases of typhus are rarely reported but
have occurred throughout the world, including Asia, Africa, some
parts of Europe, and Central and South America. Typhus was com-
mon during winter when conditions favor person-to-person transmis-
sion of the vector, the body louse. Rickettsiae are present in the blood
and tissues of patients during the early febrile phase but not in secre-
tions. Direct person-to-person spread of the disease does not occur in
the absence of the vector.

Serologic evidence of epidemic typhus in flying squirrels in the
United States has been reported, and cases in humans have been
associated with contact with squirrels, their nests, or their ecto-
parasites. Squirrel-related epidemic typhus appears to be a milder ill-
ness than louse-bome epidemic typhus.

The incubation period is 1 to 2 weeks.

Diagnostic Tests: R prowazekii can be isolated from the blood by in-
oculation into guinea pigs and mice or the yolk sac of embryonated
hens’ eggs, but because isolation is dangerous, it is rarely attempted.
Serum agglutinins against Proteus 0X-19 reach peak titers 2 to 3
weeks after the onset of disease, but an indirect fluorescent antibody.
or complement fixation antibody test is preferred. A fourfold increase
in antibody titer between acute and convalescent serum specimens is

VAlLTHA LUDLGT NGV DL

diagnostic of either epidemic or endemi

mic typhus (see Endemic
Typhus, page 515). An antibody ab i :
. ; : sorption t i
tiate the two diseases. ’ " et can often differen-

Treatment: Tetracycline or chloramphenicol, given intravenously or

on.Ew. is the antibiotic of choice. Tetracycline should n 1
children younger than 9 years unless Ew benefits are %M%Wm%mﬁww
than mrm risks of dental staining. Therapy is given until the patient is
mmovz_m m.: at least 7 days; usual duration is 7 days. Cream and gel
pediculocides containing pyrethrins (0.16% to 0.33%) and piperony!
butoxide Q.ﬁu t0 4%), crotamiton (10%), or lindane (1%) can be used
for n_&.ocmEm. Convulsions have been reported in children receivin
excessive doses of topical lindane. .

Isolation of the Hospitalized Patient: No special precautions are

recommended,

Control Measures: Thorough delousing in epidemic situations, par-

gaﬂ@.macnm exposed contacts of cases, is recommended. Several
mwtrmmzowm may be needed because the lice eggs are resistant to
most insecticides. Washing clothes in hot water kills lice and eggs
U:::m epidemics, insecticides dusted onto the clothes of _ocwn..
:.z,wman_ populations are effective in louse control efforts. In some
circumstances, preventing flying squirrels from living in human
dwellings cx sealing their access ports is recommended. Epidemic
typhus vaccine is no longer available in the United States. Cases
should be reported to public health departments. .

Clinical Manifestations: Primary infection with varicella-zoster virus

.A<N<v Rm.:.:m in chickenpox. Chickenpox is manifest by a general-
ized, pruritic, <m.mmn_.:m_. rash, with a mild fever and mild systemic
symptoms. A variety of complications occur, including bacterial su-
mm:mmmmﬁ._os, thrombocytopenia, arthritis, hepatitis, encephalitis or
meningitis, .Ea glomerulonephritis. Reye syndrome .nm: follow some
cases of chickenpox. In immunocompromised children progressive
<m:om:m characterized by continuing eruption of Emmos_m and a high
fever into the second week of the illness can occur. Ence :m::mm

pancreatitis, hepatitis, or pneumonia can develop. OEEM: E::.
Eﬂm can develop chronic chickenpox with new lesions appearin

during a ﬁ.m:oa of months. Chickenpox is often more severe Sﬁmaa::mm
vsmcioE.m. m.::ocm_.: rare in normal children, is the most co .
complication in older individuals. . e




HEAD LICE

Detection, Trentment, and Prevention
A program of instruction for

parents, teachers, and children
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. DONT PANIC!

slide 17: Don’t forget the car. It’s just as important to
vacuum car seats as it is sofas and carpets inside the house.

slide 18: A parent’s first experience with head lice--even if
it’s just hearing that someone else’s child has them--can be
unnerving. But there’s no cause for fear, guilt, or anger.
Head lice have never been shown to transmit disease. They
can cause the discomfort of itching. Vigorous scratching -
can open the way for skin infection. But by and large, head
lice are a nuisance and nothing more.

slide 19: Effective treatments are widely available without
a prescription. Follow the instructions carefully. It’s best to -
use a medication that kills lice and nits and offers
protection against reinfestation. It is important that you
follow up treatment by combing out the nits. Otherwise,
egg cases are taken as evidence of reinfestation and could
prevent your child from being readmitted to school.

slide 20: If your child gets head lice and you need more .
information or a recommendation of treatment, ask the
school nurse or your local pharmacist. And
remember...head lice are a nuisance, not a health crisis, -
and they'can be relatively easy to eliminate.
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Report: Head Lice

submitted by Gjlbert Simon, M.D,

No-nits Policy: Is it relevant in
the nineties?

Ualike the body and pubic Jouse, the
hcad louse docs not tranymir bacteria
or viruses, Essemtially, this is an “in-
festation without a disease,” whose
impace is maiuly financial and educa.
tional. Some estimate the cost at $65
Per case, an annual national bill of
$195 10 $650 million. In terms of days
lost froni school, the average infested
student who has access 10 health care
will miss one to three days . . . those
without can miss weeks to months,

Schools typically mana ge outbreaks of
head lice by sending the child home
10 be treated. This is seldom much of
4 problem, since many shampoos, of
the lindane, malathion, or pyrethrin
class, are extremely cffecuve louse
killers, Many schools also insist that
the child be kept at home until all
the nils have been removed. That is
- @ problem for a large and rapidly
Increasing oumber of families,

Common Sense Pest Control recom-
mends an eighteen §1ep process for
complete nit removal that requires a
metal nit comb, an 8-10% hand lens,
and/or a flusrescent light to disin-
guish viable unhatched from dead or
hawched nits, a deep bowl of hot
detergent water, a box of tissue pa-
P€r, a srong goose-neck lamp, many
bobby pins or clips, a large clean
towel, two comfortable seats, a wash-
ing machine to machine wash aj
washable Clothing and bed tlineps
which have been in contact with the
infested child in the past three days,
and a vacuum cleaner for all non-
washable clothing, rugs, furniture,
rmattresses and other personal items.

Whomever is responsible for nit re-
moval must alsp POssess the visual
acuity o identify 2 0.8 x 0.3 mm nit,
& stcady hand, considerable pauence,
a sense of responsibility, concern and
cotnmitment for the child’s welfare, a

acramenro, A

desire for thé child to return to
Jchool as quickly as possible, a bath-
roofn or sink fpr a sustained petiod
of time, aceess ito the child’s contacts
and the energy and desirc 1o

Oul the painstaking task of it
picking.

The National Pediculosis Association,
an advocatc for the po-nits podq.
recognizes that “this process takes
ume and patience on the part of bour
parcuts and children,” and that it
“can sometmes be difficult,” Never-
theless, Uicy staie that “nit temoval is
Bot an unrealistic goal, especially
when parents arg edycated.” Further,
according o the NPA, the no-gits
policy “returns: lice controf to e
parents, who riéhtfully own it in the
first place.”

While these statements arguably
apply to most American middle class
children, their reicvance must be
questioned wheh it comes to the
millions of children living In poverty.
Can nit rewoval be a realistic gol
when the child's caregiver is preoccii-
pied with concerns for food and shel-
ter and the struggle to survive, arfd
bas no time or efergy for nit picking?

Prospects for sugcessful nit removal

are also slim for ¢hildren whose ca -
givers attach liftle importance to
education and assign a low priority to
time consuming, imonotonous activi-
ties required to get the child back to
school; or have drugs and alcohol as
the only focus 1o their lives; or are
young, dependeni and immature, angd
preoccupied with; meeting their owh
needs; or are elderly and lack visusl
acuity, hand dexterity and physica|
stamina; or have several other louge
Infested children to treal at the same
time; or are withQut access to a sink
Ot must share a bathroom with severt
al other families;: or have Jow selft
esteem, see themselves and their
children as inferiof, anticipate failurd
at cvery turn any 'therefore see littia

reason to take on a task providing no
immediate gratification, that in all
lkelhood is going to Ril; or are
single pareats sharing responsibiity
for the chilkd and ynable o control
evens when the child is under the
control of the other parent; or are
lemporary, interim guardiang having
no ability to follow through with any
treatment plans. ‘

Al best, the task of complets nit
removal is easier said than done, For
many disadvantaged children, it {s -
Impossible. What is mara, total nit
removal as an instrument in cpidemic
contro] has never been substantinted
by published peer-reviewed research
derived data. Additionally, many
advocates for the poor, homeless and
near-homeless see the no-nits policy
as pupitive, and ,» the recent
avallability of ovicidal agents having
-100% effectiveness reduces nit
removal to cosmetic importance only,

‘The, scant research on pit removal
bas focused on developing beter
Systems of nit removal A recent
study reported that, after five minutes
of combing the “control” two inch
$quare section of hair, 72.4% of nirs
still remained,’ The authors did not
speculate on the length-of time re.
quired to remove all the pits from all

the scalp, but conservatively estimat. .-

ed that it would “certainly exceed §
minutes.” Most state that, depending
on the length of hair and the degree
Of infestation, between one and three
hours of continuous nit Ppicking are
required. Significantly, there is 1o
body of research that documents
whether or not any of this effort
makes any difference,

The no-nits policy is moat costly to
those who can least afford {t. Advap.
taged children with head lice seldom

L D< Fellce, Jy et aL  ful Journ.
Denn. 287, P 448-70,

(see NO-NI';:; page 8)
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T iectious Disease Vector

35 (including yellow fever, dengue fever,
.ephalitis)

Mosquitoes and ticks

Babestosis Hard ticks
i pugia malayi (Wuchereria bancrofti) Mosquitoes
-'%?&de‘“ic relapsing fever (Borrelia duttoni) Soft ticks
< cidemic relapsing fever (Borrelia recurrentis) Human body lice
i hus (Rickettsia prowazekii Human body lice
lariasis Mosquitoes
Leishmaniasis (Leishmania spp.) Phlebotomid flies
© 1yme disease (Borrelia burgdorieri) Hard ticks
‘Malaria (Plasmodium spp.) Mosquitoes
“Murine typhus (Rickettsia mooseri) Rat fleas, lice
nchocerciasis (Onchocerea volvulus) Black flies
ik ague (Yersinia pestis) Rat fleas
0 fever (Coxiella burnetii) Hard ticks
-Rickettsial pox (Rickettsia akari) Mouse mites
‘Rocky Mountain si;oned fever (Rickettsia rickettsii) Hard ticks
= scrub typhus (Rickettsia tsutsugamushi) Mites
. Trench fever (Rickettsia quintana) Human body lice
" Trypanosomiasis (African) Tse tse flies

- ““Tularemia (Francisella tularensis)

Trypanosomiasis (American; Trypanosoma cruzi) Triatomid drugs

Flies, hard ticks

Yo

o

tion. Methods used to control arthropod vectors include the use
of insecticides or environmental manipulations that would limit
breeding and spread of the undesirable arthropod species. Un-
fortunately, the widespread use of insecticides may induce the
development of resistance in the arthropods, thereby requiring

~ the development of new and different toxic agents. Extensive

"‘Gsc

use of insecticides may create anxiety and controversy because
of the possible hazardous effects they may have on the
envy” ~ment.
ses spread by arthropods may be limited not only by
controlling the arthropod vector but also by preventing access
of the arthropod to its host. When possible, fine screening
should be used on windows and doors to prevent entrance of
flying arthropods into the dwelling. Insect repellents that are
applied to the skin or clothes are also an effective means for
protecting humars from arthropods. The active ingredient in
most of the insect repellents available in the United States con-
tain either N, N-diethyl-m-toluamide (deet) or ethyl hexanediol.
There is a great need to more clearly define the factors that
are responsible for attracting ectoparasites to the skin of hu-
mans, and important work is underway in this area. When we
understand these basic epidemiologic facts more precisely, bet-

ter insect repellents can be produced, which would greatly im-

prove the ability of humans to prevent parasitism. As with other
organisms, cycles of increased pathogenicity occur among par-
asitic organisms, as attested to by epidemics of scabies. Better
knowledgc of the mechanisms whereby this occurs may also
help in controlling these disorders.
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269. LICE (PEDICLILOSIS)

BARBARA BRAUNSTEIN WILSON
PEYTON E. WEARY

2163

THE ORGANISMS

The order Anoplura contains more than 200 species, of which
only members of the family Pediculidae are parasitic for hu-
mans. The species of importance are Pediculus humanus var.
corporis, the human body louse, Pediculus humanus var. cap-
itis, the human head louse, and Phthirus pubis, the pubic or
crab louse. (For the complete classification see Table 1, Chapter
266.)

Eggs laid by the fertilized adult female are firmly glued to
body hairs or fibers of clothing and appear as small globoid or
oval protrusions called nits (Fig. 1). Approximately 7-10 days
after deposition small voracious nymphs emerge that must feed
within 24 hours to survive. After 2-3 weeks and three succes-
sive molts, the mature adults mate. The fertilized females pro-
duce 250-300 eggs over the next 20-30 days before death.

The body lous i identical —
small (2-4 mm), grayish white, flattened, wingless, and elon-
gated parasites with pointed heads. From each segment of the
fused triple-segmented thorax a pair of jointed legs protrude
that end in clawlike projections (Fig. 2). The pubic louse is
distinctively different in shape, being much wider and shorter
than its cousins are and resembling a crab, whence its
nickname,

FIG: 1,
hairs.

FIG. 2.

Pediculus humanus var. capitis.




P infestations have been observed in virtually every inhab-
%d area of the world. At times of war, overcrowding, or wide-
spread inattention to personal hygiene, major epidemics have
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Persons from all social and economic backgrounds can become
infested with head lice, and infestations can reach epidemic pro-
portions, especially among schoolchildren. The disease is un-
common in blacks and is seen most frequently in young females,
presumably because of their longer hair styles. Lice are trans-
ferred by close personal contact and the sharing of hats, combs,
and brushes.

PEDICULOSIS CORPORIS

Pediculosis corporis (body lice) is seen primarily where there
is overcrowding and poor sanitation. The body louse lays its
eggs and resides in the seams of the clothing rather than on the
skin of its host. The body louse leaves the clothing only to
obtain a blood meal from its host. Nits present in the clothing
are viable for up to 1 month. Besides causing significant cu-
taneous disease, the human body louse is a vector for epidemic
typhus, trench fever, and louse-borne relapsing fever.

PHTHIRUS PUBIS

Phthirus pubis (pubic lice) infestation is transmitted by sexual
or close body contact and less often by the sharing of personal
clothing or bedding. The pubic louse resides primarily in the
P hair but can also be seen in the eyebrows, eyelashes,
as y hair, and coarse hair on the back and chest of males.
The pubic louse has also been found to infest scalp hair (un-
published case seen by author Barbara B. Wilson, M.D.).

CLINICAL MANIFESTATIONS
Pediculosis Capitis

Adult head lice and nits localize primarily in the temporal and
occipital areas of the scalp; however, the entire scalp as well
as the beard area may be involved. The adult lice may be dif-
ficult to observe, but the nits that are attached to the base of
the hairshaft are easily seen. The major complaint of persons
afflicted with head lice is pruritus of the scalp. Scratching leads
to excoriations and secondary bacterial infection that is man-
ifested by weeping and crusting of the scalp as well as tender
occipital and cervical adenopathy. A pruritic, symmetric, mor-
billiform eruption may develop on the body, especially on the
upper part of the trunk and arms. This eruption is felt to be an
“id"" reaction, which is hypothesized to be a hypersensitivity
reaction to the inflammation and infection in the scalp.

Pediculosis Corporis

Except in cases of very severe infestations, the adult louse is
not usually seen on the skin but rather in the seams of the cloth-
ing. Patients complain of pruritus and develop small erythem-
atous macules, papules, and excoriations that are located pri-

'y on the trunk. Secondary impetiginization as well as an

reaction may occur. Persons with long-standing untreated
pediculosis corporis may develop generalized hyperpigmenta-
tion and thickening of the skin with evidence of numer-
ous healed excoriations, an entity known as ‘‘vagabonds’
disease.”’

INFECTIOUS DISEASES AND THEIK EHULUGIL ALENTD

Phthirus Pubis

The primary complaint of perons infested with Phthirus pypj
is marked pruritus of all affected areas, which may include 4.
illary and coarse truncal hairs and eyelashes as well as pupjc
hair. One may or may not see erythematous macules and pa-
pules with excoriations and secondary infection, and if it gc.
curs, it is usually less severe than that seen in pediculosis capitjs
and corporis. The nits and occasionally the adult pubic lice ¢cap
be seen attached to the base of the hairs.

Small gray to bluish macules measuring less than 1 c¢m i
diameter may be seen on the trunk, thighs, and upper parts of
the arms. These lesions, known as ‘‘maculae cerulae,” are fe
to be caused by an anticoagulant that is injected into the skin
by the biting louse. Infestation of the eyelashes by pubic lice
can cause crusting of the lid margins. In such cases, the nits
are readily seen at the base of the lashes.

THERAPY

Symptomatic treatment of pruritus in all three types of in-
festation consists of adequate doses of antihistamines such as
hydroxyzine, 25 to 50 mg three to four times daily. Medium-
to high-potency topical corticosteroids such as triamcinolone
or fluocinolone cream should be applied to affected areas two
to three times daily. When secondary bacterial infection is
present, Staphylococcus aureus is a frequent cause, and pa-
tients should be treated with a systemic antibiotic such as eryth-
romycin or dicloxacillin, 250 mg four times a day for 10 days,

Pediculosis Capitis ‘

There are several different pediculicides that can be used to
effectively treat head lice. These include 1% lindane or gamma
benzene hexachloride shampoo (Kwell), pyrethrin liquid with
piperonyl butoxide (RID, A-200 pyrinate liquid), 1% permethrin
creme rinse (Nix) and 0.5% malathion lotion (Prioderm).

A recent study has shown that, when compared with lindane
and the pyrethrins, malathion lotion was most effective and was
the only product that showed excellent ovicidal activity.! Ob-
jections to malathion include an unpleasant odor and a treat:
ment time of 810 hours as compared with the 10-minute ther-
apy required by the other agents. Unfortunately, malathion is
no longer available in the United States.

All of the other available pediculicides are probably com:
parable in efficacy. They are all cosmetically acceptable and
easy to use, each requiring only a 10-minute application to_,th?
scalp. This treatment is repeated in 1 week. e

Lindane is the only pediculicide that requires a prescription,
but it offers no advantage over the other agents. There havé:
been toxic side effects reported with lindane including seizures
and even death; however, toxicity is not a problem when treal
ing pediculosis because of the short periods of skin contact e=
quired and therefore minimal systemic absorption of the 38?{“- e

Nits should be removed from the hairs by applying a solution ©
of equal parts of vinegar and water and then combing the hair -
with a fine-toothed comb that has been dipped in _vmcgm'-..
Combs and brushes should be soaked in the pediculicxdc_ forl
hour. Articles of clothing that have been in contact with an ‘
infested individual within the previous 3 days should be laum
dered in the hot cycle of the washing machine or dry cleanct:

h

Pediculosis Corporis ‘
Body lice can be eradicated by either discarding the clodll::‘!
when practical, or by laundering clothes in the hot cycle,

then carefully ironing the seams of clothing. Body lice caf ¥
be eliminated by dusting the clothing with either 1% mal2(y
powder or 10% DDT powder.



* irus Pubis

8 ndanc, permethrin, pyrethrin, or malathion as described
' ove. The pediculicides should be applied to all affected areas
except the eyelids. Eyelid infestation can be effectively treated
by applying a thick layer of petrolatum to the eyelid margins
“ wice a day for 8 days. Clothes and bedding of an infested in-
dividual should be laundered as described for pediculosis

3 g L .07 pediculosis capitis, Phthirus pubis may be treated with

The spread of pediculosis capitis can be minimized by improv-
ing living conditions and personal hygiene and by avoiding the
sharing of hats, combs, and hair brushes. Classroom epidemics
" gre best prevented by frequent examination of the scalps of the
students. Body lice are rarely seen in those with good personal
hygiene who change their clothes frequently. Pubic lice are best
orevented by avoiding sexual or close body contact with in-

fested individuals.
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270. SCABIES

BARBARA BRAUNSTEIN WILSON
PEYTON E. WEARY

Scabies is a disease of great antiquity and possibly the cause
for the ““7-year itch™ known to humanity for centuries. Na-

_have had rampant scabies. Periodic epidemics of scabies are
thought to occur at approximately 30-year intervals and persist
T approximately 15 years.'

~ THE ORGANISMS

- The organisms that cause scabies belong to the order Acarina,
d:.lc fi_imily Sarcoptidae, and the genus Sarcoptes. Human sca-
5 is caused by the itch mite Sarcoptes scabiei var. hominis.
!¢ scabies mite is one of the cutaneous parasites that burrow
- o }hc skin of its host, and therefore, some experts prefer to
“2llan “endoparasite’’ rather than an ‘‘ectoparasite.”™
'_MITWO to three eggs are laid daily by the fertilized female in
¢ LAToWs several millimeters in length created at the base of the

flum corneum of the epidermis. After 72-84 hours larvae
Aerge and, after several moults, become adult mites and mate
T about 17 days. The males die shortly, but the gravid fe-

s proceed to burrow and complete the life cycle.
0e full-grown adult female is only about 0.35 mm in length,
hﬂded, with three pairs of short stubby legs. The organisms

€ demonstrated in the burrows by an application of min-
: Ol to the skin overlying a burrow followed by vigorous
! Undpmg to the point where minimal bleeding occurs (Fig. 1).

Pr L. .

poleon’s troops during the Russian campaign were thought to-
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FIG. T,

Organism of scabies in a wet mount preparation.

mites, mite feces, or eggs. It is often difficult to demonstrate
the organisms in older lesions or in nodular lesions.

EPIDEMIOLOGY

The disorder is worldwide in distribution, but the actual prev-
alence is unknown. There has been a substantial increase in the
incidence of scabies in the United States since 1973. Epidemics
have been associated with both world wars, so conditions of
poverty, poor hygiene, overcrowding, malnutrition, and sexual
promiscuity probably are contributory factors. The cyclic pat-
tern may reflect the development of immunologic resistance of
certain population groups at risk. Although the scabies mite can
cause significant cutaneous disease, it is not a vector for in-
fectious diseases.

Scabies is transmitted by intimate personal contact, often
sexual in nature, but casual contact, including that of nursing
attendants, may be adequate for transmission, and institutional
epidemics can occur. The clinical picture of scabies is usually
fairly characteristic but is extremely variable depending on the
degree and duration of the infestation. Fastidious individuals
who wash frequently may have fewer and more subtle lesions,
while those who neglect themselves are more likely to have
extensive cutaneous disease.

CLINICAL MANIFESTATIONS
Human Scabies

Most individuals infested with the scabies mite complain of in-
tense itching that is usually more severe at night. Erythematous
papules and excoriations are noted in areas of predilection such
as the interdigital web spaces, wrists, elbows, anterior axillary
folds, periumbilical skin, pelvic girdle, buttocks, penis, knees,
and sides of the feet. In infants and small children the palms,
soles, face, and scalp may be affected. One should look care-
fully for classic linear burrows, particularly in the interdigital
spaces and on the penis (Fig. 2). Assistance in demonstrating
the burrows can be provided by the application of blue or black
ink to the skin overlying a suspected burrow. By capillary action
the ink will be pulled into the burrow. Removal of the excess
external ink with an alcohol swab will leave the ink in the bur-
row, thus demonstrating its presence. It is the burrow contain-
ing the organism and its eggs and feces that will yield a positive
scraping. At times, scabies in infants may be vesicular or even
bullous, and secondary pyoderma may obscure the underlying
disorder. A background eczematous eruption may be present
and is probably related to the development of hypersensitivity
by the host to the scabies mite. Treatment with topical or sys-
temic corticosteroids may alter the clinical picture such that the

e T e kLT, ey 3 RN DRI LN ] | R DL . A, . LR




~

45

i

LA

AR i S e S

A e

&

g

e

e b e v

A
el
’

AR b A e 40

WB 100 €3 1990

current medical diagnosis
creatment . 1990

Current
Medical

Diagnosis &

NEWTORN-WELLESLEY
HOSPITAL LIBRARY

»
et

vy

o

n pEfEBRk SEANY
AR & L..r R gL B L E

o Mot Take Froume Thig Roulh

Treatment 1990 -

Edited By

Steven A. Schroeder, MD
Professor of Medicine and“Chief
‘Division of General Internal Medicine
University of California, San Francisco

Marcus A. Krupp, MD
Clinical Professor of Medicine Emeritus

Stanford University School of Medicine, Stanford

Director (Emeritus) of Research- Institute
Palo Alto Medical Foundation, Palo Alto

Lawrence M. Tierney, Jr., MD
Professor of Medicine

University of California, San Francisco
Assistant Chief of Medical Services

Veterans Administration Medical Center, San Francisco

Stephen J. McPhee, MD

Associate Professor of Medicine
Division of General Internal Medicine
University of California, San Francisco

with Associate Authors

APPLETON & LANGE
Norwalk Connecticut/San Mateo, California




P controlled. An alternative drug is crotamiton
ax) cream or lotion, which may be applied in
#e came way as lindane (gamma benzene hexachlo-
"he old-fashioned medication consisting of 5%
or. sulfurin petrolatum may still be used, applying
it nightly from the collarbones down, for 3 nights,
but one must be prepared to treat irritant dermatitis.
Benzyl benzoate may be compounded as a lotion or
emulsion in strengths from 20% to 35% and used
as generalized (from collarbones down) applications
overnight for 2 treatments | week apart. The NF
XIV formula is 275 mL benzyl benzoate (containing
5 g of triethanolamine and 20 g of oleic acid) in
water to make 1000 mL. It is cosmetically acceptable,
clean, and not overly irritating. Persistent pruritic
postscabictic papules may be painted with undiluted
crude coal tar or Estargel,

Unless treatment is aimed at all infected persons
in a family or institutionalized group, reinfestations
will probably occur.

Resistant forms requiring multiple forms of treat-
ment are appearing. )

Davies JH et al: Lindane poisonings. Arch Dermatol
1983;119:142.

Felman YM, Nikitas JA: Scabies. Curtis 1984;33:266.

Orkin M, Maibach HI (editors); Cutaneous Infestations and
Insect Bites. Marcel Dekker, 1985.

Rees RB: Earlier treatments for scabies. Pages 101-102
in: Cutaneous Infestations and Insect Bites. Orkin M,
Maibach HI (editors). Marcel Dekker, 1985.
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Essentials of Diagnosis

@ Pruritus with excoriation.

@ Nits on hair shafts; lice on skin or clothes.

@ Occasionally, sky-blue macules (maculae ceru-
leae) on the inner thighs or lower abdomen in
pubic louse infestation.

General Considerations

Pediculosis is a parasitic infestation of the skin
of the scalp, trunk, or pubic areas. It usually occurs
among people who live in overcrowded dwellings
with inadequate hygiene facilities, although pubic lice
may be acquired by anyone sitting on an infested
toilet seat—and, more commonly, by sexual transmis-
sion. There are 3 different varieties: (1) pediculosis
pubis, caused by Prhirus pubis (pubic louse,
““crabs’’); (2) pediculosis corporis, by Pediculus hu-
manus var corporis (body louse); and (3) pediculosis
capitis, by Pediculus humanus var capitis (head
louse).

Head and body lice are similar in appearance and
are 3-4 mm long. Head louse infestations may be
transmitted by shared use of hats or combs. The body
louse can seldom be found on the body, because
the insect comes onto the skin only to feed and must
be )= " =d for in the seams of the underclothing.

) fever, relapsing fever, and typhus may be

-—

———e

transmitted by the body louse, but this would be an

extremely rare event in the USA.

Clinical Findings

Itching may be very intense in body louse infesta-
tions, and scratching may result in deep excoriations
over the affected area. The clinical appearance is of
gross excoriation. Pyoderma may be present and may
be the presenting sign in any of these infestations.
Head lice can be found on the scalp or may be manj-
fested as small nits resembling pussy-willow buds
on the scalp hairs close to the skin. They are easiest
to see above the ears and at the nape of the neck.
Body lice may deposit visible nits on the vellus hair
of the body. Pubic louse infestations are occasionally
generalized, particularly in a hairy individual; the
lice may even be found on the eyelashes and in the
scalp.

Differential Diagnosis

Distinguish head louse infestation from seborrheic
dermatitis, body louse infestation from scabies, and
pubic louse infestation from anogenital pruritus and
eczema.

Treatment :

For all types of pediculosis, lindane lotion (Kwell,
Scabene) is used extensively. A thin layer is applied
to the infested and adjacent hairy areas. It is removed
after 12 hours by thorough washing. Remaining nits
may be removed with a fine-toothed comb or forceps.
Sexual contacts should be treated, Permethrin (Nix),
1% cream rinse, is a topical pediculocide and ovicide
for the treatment of head lice and eggs. It is applied
to the scalp and hair and left on for 10 minutes before
being rinsed off with water. Synergized pyrethrins
(A-200 Pyrinate, Pyrinyl, Rid) are over-the-counter
products that are applied undiluted until the infested
areas are entirely wet. After 10 minutes, the areas
are washed thoroughly with warm water and soap
and then dried. Nits may be treated as indicated above.
For involvement of eyelashes, petrolatum is applied
thickly twice daily for 8 days, and remaining nits
are then plucked off. There is controversy about
whether lice and the acarus of scabies can develop
resistance to lindane.

Malathion lotion, 0.5% (Prioderm), compared with
A-200 Pyrinate shampoo, R&C shampoo, Rid, Kwell
shampoo (lindane), and A-200 Pyrinate liquid, is the
only product for pediculosis capitis that shows excel-
lent ovicidal activity. Hatching of eggs following
treatment with the other agents leads to recurrence
of the infestation.

Prognosis
Pediculosis responds to topical treatment.

Meinking TL et al: Comparative efficacy of treatments for
pediculosis  capitis infestations. Arch  Dermatol
1986;122:267.

Parish LC, Witkowoski JA, Kucirka SA: Lindane resistance

and pediculosis capiti:
22:572.
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Pediculosis Capitis:
Description, Epidemiology, Transmission

Description

The feeding bite of the louse is painless; the
anticoagulant saliva, however, causes an
allergic reaction with itching at the bite site,
Initial infestation may produce no signs or
symptoms, since the individual may not
become chemically “allergic” to the bites for
several weeks or until multiple exposures.
Therefore, severe itching or skin irritation
usually indicates an infestation that has
already been present several weeks, Irrita-
tion leads to repeated scratching and in-
flammation. Excoriations also create an en-
tryway for germs and lice feces, often
resulting in secondary infections such as im-
petigo (pyoderma) and swollen glands in the
neck. With a large number of lice bites, the
infested individual may be feverish and feel
tired and irritable.

Disease

Although the body louse is notorious as a
carrier of typhus, research has not shown
the head louse to be a vector of serious
disease. Some health professionals feel,
however, that the head louse has not been
studied long or closely enough to rule out
its potential for transmitting disease. Its ac-
tions would make it a potential carrier,
since it characteristically leaves the sick or

Fig 10—Bacteria growing on agar plate deposited
when a louse collected from a human subject walked
across the plate. Reproduced with permission.

8

dead to find a healthy host, depositing its
fecal matter containing blood from the sick
individual onto the scalp of the healthy one.
With the current concern about transmis-
sable diseases carried in the blood, head
lice are being considered as potentially
more dangerous than they have been in the
past. The louse has also been shown to carry
pathogenic bacteria on its feet that could
easily be transferred from host to host (Fig
10).

Epidemiology

Essentially everyone with hair on his or her
scalp is a possible victim of head lice. There
are, however, groups more susceptible than
others.

School-aged children are the most
susceptible to louse infestation, particularly
those aged 3 to 107 In one study, peak inci-
dence for boys was age 8 to 9, for girls 6 to
7!° Infestation rates decrease with age in
both sexes!? In a study conducted by the
Centers for Disease Control in 1973.74
among kindergarten-to-eighth-grade school-
children in New York, Florida and
Georgia,® 10% of the girls and 7% of the
boys examined had pediculosis.

Girls are generally more susceptible
than boys, and women are more susceptible
than men. The reason for both the age and
sexual differentiation is believed to be relat-
ed to the amount of direct physical contact
and contact with objects or surfaces to
which the louse can cling, e.g. brushes,
combs, clothing and upholstery. Young
children exhibit more physical contact and
sharing of such objects than older children—
girls more than boys—and women have
more physical contact both with young
children and among themselves than men
do with women, children or other men.

Race has been shown to be a factor
in infestation in only one instance—head
lice are so uncommon in the black popula-
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Scabies, Lice, and Fungal Infections

David Taplin,* and Terri Lynn Meinkingt

SCABIES
History and Description of Causative Agent

-  Scabies is a highly pruritic infestation of the skin caused by the human itch
mite, Sarcoptes scabiei (Fig. 1). The clinical disease has been known for over
2,500 years,! but the mite was not described until 1687 when Giovan Cosimo
Bonomo wrote his famous letter to the naturalist Francisco Redi.! The mite,
which is about 400 gzm in diameter, or just barely visible to the naked eye, is’
pearly white, with brownish legs and mouth parts, and is seen to be actively
mobile when removed from the host. Unlike pediculosis capitis, no evidence
exists for the presence of scabies in the Americas prior to the arrival of Co-
lumbus. There is ample evidence that the disease was rampant among the early
settlers of Jamestown, Plymouth, and Philadelphia.®

Epidemiology

“The Acarus scabiei is notorious for its lack of respect for person, age, sex
or race, whether it be in the epidermis of an emperor or a slave, a centurian ora
nursling, it makes itself perfectly at home with undiscriminating impudence
and equal obnoxiousness.’’

Although scabies is more common in persons subjected to crowded living
and sleeping conditions, including refugees, victims of natural disasters, and
poverty, primary care providers should recognize that this infestation occurs in
all races worldwide, and is not limited to the impoverished or those with poor
hygiene.

In our observations of many thousands of cases in several countries, we
cannot equate the incidence with levels of personal hygiene, nor even with the
availability of running water. In 1986 we found the prevalence of scabies in a
village in Central America to be 74 per cent of all children under 2 years of
age, in spite of scrupulous attention to personal hygiene and washing of clothes.

Similarly, in 1987 we found a prevalence olg 47 per cent among elderly
residents in a Florida nursing home where patients were frequently bathed,
and environmental cleanliness was very good. The most important factor con-

*Departments of Dermatology and Cutaneous Surgery, and Epidemiology and Public Health, Univer-
sity of Miami School of Medicine, Miami, Florida

{Department of Epidemiology and Public Health, University of Miami School of Medicine, Miami,
Florida

Primary Care—Vol. 16, No. 3, September 1989 551
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Figure 5. Pthirus pubis, the
crab louse. Dark field. Note intestinal
tract,

conditions of overcrowding, filth, and famine are capable of transmitting dis-
eases which have changed the course of history.?* These include typhus, trench
fever, and murine typhus transmitted by the rickettsiae, Rickettsia prowazekit,
Rochaliamea (Rickettsia) quintana, and Rickettsia typhi (mooseri), respectively. -7
The fourth disease is relapsing fever which can be transmitted by body lice
infected by the spirochete Borrelia recurrentis. The mechanism of transmission 5
of these diseases is through infected louse feces, which enter the circulation of
the victim through excoriations of the skin, including those associated with the
pruritic louse bites (see Fig. 4). Early researchers believed that the source of
infection was directly from the louse bite, and ignorance of the role of louse
feces probably led to the deaths of such pioneers in the field as Bacot, Rickets, «_
ind Prowazek.

It has not been firmly established whether or not head lice and “‘crabs” can

e vectors of blood-borne diseases, although this is due, in part, to the lack of
-esearch dedicated to this area.

Figure 6. Egg of Pediculus ca-
itis. Note developing embryo and
ap or operculum at distal end.
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The itching results from a sensitization reaction to the
parasites and l_heir products and varies in severity from
patient to patient. There may be itching in areas in
which there are no mites. Lesions often become sec-
ondarily infected (Orkin, 1975), The diagnosis is estab-
lished by dissecting organisms or eggs from the tunnels,
placing them in 20 per cent potassium hydroxide or
mineral oil for clearing, and examining them under the
microscope.  Eggs, six-legged larvae, eight-legged
nymphs, or adults may be detected and are diagnostic.
Unfortunately, these cannot be readily demonstrated in
all patients.

When scabies has been detected in a place, such as a
school, there are often numerous individuals who de-
velop itching without evidence of disease, probably of
psychological origin. Care must be taken to properly di-
agnose the disease to prevent such pseudoepidemics. A
particularly severe form of the disease may occur, es-
pecially in institutionalized patients, and is called
“Norwegian scabies.”

Trombiculid mites infest
their six-legged larvae, chiggers (red bugs, harvest
mites), may attack people. The larvae aitach 1o the
skin, usually in areas of tight clothing such as elastic
bands or belts. In sensitive individuals there is reaction
to the secretions of the larvae with swollen itching areas
at the sites of attachment which persist for days. Exco-
nations may become secondarily infected. Diagnosis is
established on clinical grounds. Other trombiculid
mites may be vectors of serub typhus caused by Rick-
elisia sutsuganushi.

Ticks. Ticks belong to the superfamily Ixodoidea and
are important as vectors in infectious diseases, but in
addition may cause local damage from bites and may
cause tick paralysis. There are two groups of ticks. Soft
ticks belonging 1o the family Argasidae (Fig. 46-48)
have a soft leathery body, and mouth parts are not vis-
ible from above. Hard ticks belonging to the family Ix-
odidae have a hard dorsal plate, and mouth parts are
visible from above (Fig. 46-49). The dorsal plate covers
the entire dorsum of the male, but only the anterior
portion of the female, allowing the body to swell when
tngorged. Unengorged ticks are generally 3 to 4 mm

grasses and bushes, and
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Figure 46-49. Dermacentor andersoni and Dernmacentor variabilis:
vectors of Rocky Mountain spotted fever rickettsiae, (Courtesy of
Merck, Sharp & Dohme, Inc.)

long, but engorged ticks may be up to 1.5 cm long. The
stages in development are e; , larva, nymph, and adult.
Blood meals are essential for the development of ticks.
Infestation is acquired in grassy or bushy areas where
the ticks reside between blood meals on various mam-
mals,

Ticks may be vectors of a number of infectious dis-
cases including Lyme disease or babesiosis (Ixodes) and
Rocky Mountain spotted fever (Dermacentor).

Tick paralysis is an ascending paralysis that develops
in occasional patients, especially children, bitten by
various ticks and is due 10 a toxic substance introduced
by the tick. This disease may be confused with Guillain-
Barré syndrome, poliomyelitis, botulism, and other

paralytic diseases. Removal of ticks results in recovery.

Class Insecta

Members of the class Insecta are characterized by a
body divided into head, thorax, and abdomen and hav-
ing three pairs of legs. There arc usually two pairs of
wings. Insects of medical importance include lice, fleas,
bugs, mosquitoes, and fies. Bees and Wasps may cause
severe reactions, particularly in sensitive individuals,
but will not be further described.

Lice. Lice are flattened dorsoventrally and are wing-
less. There are three lice that infest humans and obtain
nourishment by biting and sucking on the human host
(Kim, 1986). They are named according to the region
of the body that they usually (but not exclusivelv) in-
habiv. Pedicudus himanis capitis is the head louse and
is 1102 mm long. P. humanus corporis is the body
louse and is 2 to 4 mm long. and Philirus pubis is the
pubic or crab louse and is approximately | mm long

(Fig. 46-30). The body louse is particularly impartany
as the vector ol epidemic tvphus. Infestations with lice

usually occur when people live in crowded conditions
with little opportunity for bathing and laundering. In-
festation may be spread by intimate contact, as in bed
partners, or by contaminated hats, clothing, blankets,
or furniture. Eggs of P. humanus capitis and P. pubis
are attached to hairs and are known as *“nits” (Fig. 46—
51). Eggs of P. humanus corporis are attached to cloth-
ing. Diagnosis is suspected from findine hites bt actah.




detecting “nits” attached to hairs (P. funanus capitis
and P. pubis) or eggs in clothing (P. umanus corporis).
“Nits"" should be examined microscopically to be cer-
tain they are truly eggs and not globs of hair spray or
some other matenial. P hmanus may serve as g vector
of typhus or trench fever. Outbreaks of infestation with
‘Read lice or pubic lice are common in the United
States.

Fleas. Fleas are bloodsucking wingless insects that are
laterally compressed and have large hind legs for jump-
ing. They average 2 to 4 mm long and have bloodsuck-
ing mouth parts. The oriental rat flea (Xenopsylla cheo-
pis) s the vector of plague, and fleas may be associated
with other infections. Flea bites cause little trouble to

Figure +6-30. Pediculus Jmanus (lefi) and Phihirus pubis (right).

Fignre 46-3 1. Pediculus capizis. Emply egg case (nit) attached to
haie (3 60). (From Raphael, S. S.: Lynch’s Medical Laboratory Tech-
nology. Philadelphia, W. B. Saunders Company, 1976).
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some persons but are quite irritating to others, probably
as a result of sensitization of the host. Humans may be
infested by the human flea (Pulex irritans) (Fig, 46=$2)
or may be incidental hosts for fleas of other animals
particularly the dog flea (Ctenocephalides canis) and '
the cat flea (C. felis). Eggs develop in dog and cat bed: :
ding and in carpets and furniture. They usually cause
little difficulty for people unless the pet is no longsr
present, for then they will bite humans. This usually o&>*
curs after moving, boarding, or death of pets.
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Figure 46-52. Pulex irritans female
legs.
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filarges to form a black eschar, at which time feveris  weck of illness. Numerous tests are available for confirma-.

pbserved. Regional lymphadenopathy is a consistent  tion including the older complement-fixation and immuno-

Ping, but the diagnosis is not usually suspected until the fluorescent assays and newer enzyme-linked immuno-

haracteristic rash appears 1 to 5 days after onset of fever., sorbent assay (ELISA)and latex agglutination test.

he rash begins as diffuse nonpruritic macules, progressing

» maculopapules and finally papulovesicles, resembling  Ditferential Diagnosis. Similar to RMSF, other diagnostic

aicken pox. The palms, soles, and mucous membranes are  considerations include meningococcemia, enleroviruses, Ep-

ccasionally involved, but distribution of lesions is quite stein-Barr virus, leptospirosis, and measles,

ariable. Fever, chills, and headache persist for about 5 days,

nd rarely more than 10 days. Upper respiratory and gastro- Prevention

rtestinal symptoms are common. Untreated, recovery is formalin-killed vaccine is available for individuals wheo

dlluniversal, but appropriate antibiotics may shorten dura- might travel to endemic regions or for more routine adminis-

onof symptoms in more severe illness. tration during an outbreak. This vaccine is more important
. in reducing the severity of subsequent disease than in offer-

iagnosis ; : . < ing absolute protection.

'eil-Felix reactions are negative, so serologic conlirmation

squires specilic complement-fixation or immunolluoreseent

.akariantibody determination, BRILL-ZINSSER DISEASE

ifferential Diagnosis. Other ctiologics
‘nesses accompanivd by a papularor v

producing febrile  THis is the term applied 1o relapse of R, prowazekii discase,
‘ularskin rash in.  Whichoccurs years after the primary attack. Organisms have
udevaricella-zosier, enteroviry Epsicin-Barrvirus,and ~ “PParently Pcr""s“.:d in the rc“.‘:U]OL:"dOIhCI'?‘I system, reac:
anotti-Crosti syndrome. The presence of an eschar is very '_"m?‘fd sm;"nl.; ;‘]?' !Ud"’iaf ph_‘yt«,{?[.ug_ufk:-‘txc.:_s.slzrt lh.u host. Be-
dpful for correetly identifving this rickeltsiosis. . cause these individuals Possess rickettsial antibody and

P other specific immune reactivily, infection is greatly atenu.
revention ated. The anamnestic antibody response 1o R, prowazekii is
oper control ur avoidance of rodent populations is the ob-  Fatpid, but the Weil-Felix reaction is almostalways negative.
aus method lor climinu ing discase in humans.,

"IDEMIC (LOUSE-BORNE) TYPHUS

storically, R. prowazekii has been o significant pathogen, Rickettsial Diseases Not Endemic

using massive epidemics of discase during periods of war 2 .

dfamine and accounting for thousands of deaths in prison 111 the United States

aps during and after World War 1. More recently there

ve been outbreaks in central Africa that could have been

wvented by simple public health meas res. Major out-  MEDITERRANEAN SPOTTED FEVER

3 el et kb s SO Dl chud b . ol et comern
s (Gi'aucomysrn‘u!(m.v) in the southeastern United States, T3 aes, primarily determined by geographic location [ nile

sgesting a potential source for [l e 14-59). However, there have been reported differences in
sgesting a potential source for future outbreaks. clinical findings between regions, probably attributable 1o
[;iemio!ogyand Transmission Strain variations for this rickettsial pathogen. For example,
e

seis transmitted to humans by the body lo tselfin. theescharat the site of tick attachment is seldom seen in Is-
y - human or rodent animal  foeh _wlherc the rleC!lSl?S!S is ga]led ISI'Z!.L‘!I spotted fever.
ervoir. The rickerisial organism colonizes the louse gas- Fatalities are rare, even .mllcncanons uhsutl‘vmg more severe
intestinal tract. Infected e from the attached louse  dis¢ase, and in general it is most convenient to remember
¥.be rubbed into a skin abs on, mucous membranes,  Mediterranean spotted fever (MSF) as a mild form of RMSF
s Or}?spiralcd into the respiratory tract of the host. Pa. DUt with an eschar at the site of a tick bite.
s who have recovered from epidemic typhus may retain . . =1
organism for extended periods of |img: relapsing years Epldemlolqu andTransmmsmn . +
Twith milder illness (ermed Brill-Zinsser discase, These  The reservoir and predominant veetor of human discase is
ividualg Fepresenl an important reservoir for R pro- the _dug tick, th.plceph_a.'us sanguineus (s_lmllu r 1o Ehrlichia
‘ekiiin interepidemic periods: canis) prevalent in Mediterranean countries, In Europe most +
. infections are reported from the south of France, lialy, and
Hcal Features Spain, Recently there has been an increase of infection, par-
acute onset beginning 7 10 ticularly in _Spain. As with olheI: rickettsial inl'eclions: ani-
Aysafter €xposure to an infected louse, Highfever (39 10 mal reservoirs playa major role in perpetuating endemicity;
~1and headyche precede by 3 10 7 days a rash, which has ~ 80% of dogs in France and 86% in Sicily are antibody-posi-
Mtral distribution, spreading 1o the extremities but usu- tive for MSF. Fewer than 20% of reported human patients
SParing the palms and soles. This rash progresses [rom  are children, as contrasted with RMSF, with which the ma-
:; Ing macules 1o papules, petechiae, and occasionally  jority of patients are younger than 20 years of age. More than
Moses. [; i

s similar to the rash of RMSF but with a  95% of infections are seen between April and October,
ecentralclis(rlbuti

"alnourisheq patie
'BES, reng| failure,
Promised hosys, dj

nary epidemic tvphus has an

re-
on. Elderly and previously debilitated Flcc_ting activity of ticks and outdoor exposure of European
Nts may progress to severe sensorjal] residents during the summer months.
and cardiovascular collapse. In such _
sease is frequently fatal. Clinical Features
- Incubation ranges from 6 to 10 days. Classical clinical signs
lf\o_s:s and symptoms occurring in virtually all patients include
-e'l‘&“x r fever, a diffuse maculopapular rash, eschar at the site of a
» Which jg tick bite, headache, and myalgia. Other signs are hepato-

eaction is very useful, particularly Proteus
positive in 90% of patients during the second
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erial, Spirochetal, and Rickettsial Diseases

REATMENT

“In severely ill patients with RMSF or the typhus group, sup-
Jole therapeutic regimens are based on the correction of
oli_ , hypotension, hypochloremia. hyponatremia, hypoal-
buminemia, azotemia, edema, and coma. Careful use of serum
albumin given intravenously will help support the circulation.
Although it seems tempting to give intravenous fluids freely.
such should be avoided in the presence of oliguria, edema,
hypotension, and other circulatory changes. Dialysis may
benefit some patients with renal shutdown.

Proper mouth care is needed. Frequent turning of the patient
will help prevent aspiration pneumonia and pressure necroses
of involved skin areas. When azotemia is minimal. nutritional
support should include 2 to 3 g protein/kg. In confused or
comatose patients without ileus or abdominal distension, tube
feedings are helpful.

Chloramphenicol and the tetracyclines are specifically ef-
fective for the rickettsioses. These antibiotics, in spite of being
only rickeltsiostatic, lead 1o abatement of toxic and other clin-
ical signs in 24 10 36 h and defervescence in 2 1o 3 days. In
scrub typhus, the response is more dramatic, whereas in Q
fever clinical improvement may be less rapid. When therapy
is delayed until the stage of diffuse hemorrhagic lesions with
cechymoses and skin necroses, the response is less dramalic
but recovery will occur with proper management.

Generally the dosages of antibiotics are: chloramphenicol —
an initial dose of 50 mg per kilogram ol body weight and
subsequent daily doses calculated on the same basis with treat-
ment intervals of 6 to 8 h. For the tetracyclines, the same
s¢” e is followed based on 25 mg per kilogram of body
wh . Antibiotic treatment is given until improvement is ab-
vious and the patient has been afebrile for about | day (defer-
vescence usually occurs in moderately ill patients in 2 to 3
days). Intravenous doses of either antibiotic are given when
the patient is too i1l to take oral medications [52-35]. As soon
as possible, the oral route should be used. Under special con-
ditions. a single large oral dose of chloramphenicol has been
effective in scrub typhus and RMSF. Under primitive condi-
tions. a single oral dose of 200 mg doxycycline was effective
in epidemic typhus fever [56].

Critically ill patients may be helped by large doses of
corticosteroids given for several days in conjunction with spe-
cilic antibiotics and supportive care. They are not recom-
mended or necessary for routine use in mild or moderately

ill patients. Heparin has not been effective in correcting DIC
phenomena.

POPULATION
ROCKY MOUNTAIN SPOTTED FEVER

Humans are accidentally infected when ticks transmit R. rick-
eusii either through tick attachment or through contamination
of conjunctivas or abrasions of skin contaminated by infected

MM haed doce “\lw\wk{yw;-*ﬁ

tick feces or tissue juices. Four species of ixodid ticks are
natural carriers of R. rickettsii—Dermacentor andersop;
(Rocky Mountain wood tick). Dermacentor variabiljs (the
American dog tick), Amblyomma americanum (lone-star tick),
and Haemaphysalis leporus-palusiris (rabbit tick). D. ander.
soni and D. variabilis are the major vectors in the western ang
eastern United States, respectively. Amblyomma americanym
infestation occurs in the south central and southeastern Unjieq
States [57]. The rabbit tick rarely bites humans but it transmis
spotted fever to other rabbits and helps maintain rickettsiae jn
human-infesting species of ticks. In Brazil and Colombia, the
vector tick is Amblvonuna caijenneuse.

The tick is a natural vector and reservoir since it survives
the infection and transmits the agent readily to its offspring,
Ticks remain infected for life. Infected small animals infect
other ticks which feed on them,

Early in the season. ticks must usually remain attached for
several hours before they cause infection. During warm
months, the time of feeding and transmission is shorter, This
phenomenon is called reactivation and represents a change
from a nonvirulent resting phase (after overwintering and hi-
bernation) to a virulent phase brought about by the ingestion
of fresh blood, which changes the microbes’ metabolism. Spot-
ted fever occurs in the late spring and summer months because
of hibernation of ticks during winter. Rickettsialpox which is
antigenically related to RMSF occurs sporadically in the east-
ern United States and the U.S.S.R.
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EPIDEMIC TYPHUS FEVER

Epidemic typhus is transmitted {0 humans by the body louse,
which accounts Tor its epidemic tendencies given conditions of
poverty and low health standards. Poor sanitary conditions fa-'
vor lousiness during cold months. Persons of all ages are sus- . -
ceptible. Usually the illness is milder in children; higher mor-
tality rates occur in adults and the elderly. i1

Lice, when they feed. drop infected feces onto the skin;
infection occurs through minute abrasions or through contams.
ination of conjunctivas and mucous membranes. R. prowa:eljif
is quite resistant when dried and can be infectious for months,
The human body louse dies of its infection; infected fema!ﬁ
do not transmit the agent to their offspring. Usually, outbreak§
of typhus cease during warm months because of better bathin
practices and decreased louse infestation.

Recently, flying squirrels in many eastern states have bee
implicated as infected hosts of R. prowazekii [58]; Se"?ﬂ"‘ i
dozen cases have been reported in humans who were in CQQ%;
with such squiirels and their ectoparasites. The entire cycle Olig
squirrel-vector-human infestation has not been fully elucida
but these findings presumably establish that humans are,
the sole reservoir of R. prowazekii as originally SurmIs=,
[39.60]. Person-to-person transmission through contact wilh
saliva, sputum, urine, or human feces has not been show.ﬂ :

Epidemic louseborne typhus exists now in the cold envirof




ywih.
pviron-

ments of Europe, Africa, Asia, and Latin and South America.

Although it is largely controlled and of sporadic incidence,
Jouseborne typhus remains an important cause of morbidity and
mortality when socioeconomic and environmental conditions
allow proper interplay between the microbe, vectors, and sus-

; ,‘ ceptible populations. The principal focuses are the highlands

of central Africa, including Ethiopia. Burundi. Rwanda, south-
ern Uganda. Nigeria, and Algeria; and Bolivia, Ecuador, and
Peru in South America.

MURINE TYPHUS FEVER

The rat, Rawus ranus and Rattus norvegicus, is the natural
reservoir of Ricketisia mooseri; mice are also susceptible. In-
fection in rodents is nonfatal and viable ricketisiae may persist
in their brains for variable periods. The rat flea, Xenopsylla
cheopis, is infected by feeding on rats during the acute stage
of their infection. Once infected, fleas discharge pathogenic
rickettsiae in their feces throughout their normal life cycle.
Dried flea feces may infect humans via the conjunctivas or
respiratory tract. Pulex irritans and human body lice are sus-
ceptible to experimentally induced murine typhus infection.
Guinea pigs are readily susceplible to intraperitoneal inocula-
tion of infected tissues or blood from patients during the active
stages of illness. Humans are at risk when their activities bring
them in contact with infected rats and their fleas near granaries
and food depots or in congested, infested areas such as harbors.

Murine typhus occurs commonly in port cities and in densely
crowded populations where rats and fleas are prevalent. Epi-
demic louseborne typhus fever, a clinically much more severe
first cousin of murine typhus, has ravaged human populations
during wars, famine, and poverty, or during periods of pri-
vation.

SCRUB TYPHUS FEVER

Scrub typhus infection is well established in nature as **typhus
islands™ in cycles involving mites and small rodents. Presum-
ably there is transovarial transmission of the agent in mites.
although with initial infection at the larval stages. this has not
been conclusively elucidated. Humans invade these infected

habitats. which may vary from semidesert, disturbed rain for-

ests to river banks, seashores, and terrain undergoing second-
ary vegetative growth. The secondary hosts are rats, field mice.
shrews, and voles. Larvae of several species of mites. espe-
cially Leptorrombidium (Trombicula) akamushi and Lepio-
trombidium diliensis, infect themselves by attaching to the skin
of wild rodents and ultimately to humans as an accidental host
[60]. Multiple serotypes of R. tsutsugamushi cause illness and
produce effective homologous immunity but transient cross-
protection. This unfortunate fact has precluded development
of an effective vaccine.

Scrub typhus fever (tsutsugamushi disease) occurs in Japan,
China, Australia, the Philippines, the South Pacific islands,
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Malaya. Burma. Thailand. Indonesia. and in the Asian sub-
continent.

@ FEVER

Humans contract Q fever by inhaling infected dusts. by han-
dling infected animal tissues, or by drinking milk contaminated
with C. burnetii. The rickettsiae are widely distributed in na-
ture in ticks. small wild animals, cattle. sheep. goat herds. and
humans. Infection is transmitted in nature by ticks which may
infect cattle. The animal-tick-animal cycle is a basic mecha-
nism for perpetuation of this rickettsia in nature. Cattle hides
contaminated with tick feces have caused aerosol infection in
humans.

Species of ticks naturally infected are D. andersoni and
A. americanum. Sheep and goats are naturally infected;
C. burnetii has been recovered from the milk of these animals.
Infected cows. sheep, and goats excrete C. burnerii during
parturition since placental and birth fluids are grossly infected.
Sheep herders, veterinarians, and others who are exposed to
such infected aerosols are at risk, as are stockyard workers,
wool processors. and laboratory investigators who are engaged
in study of the agent. There is no evidence of direct transmis-
sion from person 1o person.

Q fever is globally distributed with the highest incidence of
reported cases in Australia, New Zealand. England. ltaly and
other Mediterranean countries. the United States. and South
Africa.

OTHER TICKBORNE RICKETTSIOSES

The agents which cause these mild illnesses are called by var-
jous names depending on their geographical localization—
Rickeusia conorii (fizvre boutonneuse). Rickensia siberica
(North Asian tickborne rickettsioses), and Rickensia australis
(Queensland. tick typhus). Other types are South African tick
typhus, Kenya tick typhus, and Indian tick typhus.

R. conorii is the prototype for the group. Ixodid ticks, small
wild animals, and dogs maintain the rickettsiae in nature. Hu-
mans accidentally invade this cycle and contribute nothing to
its continuity. Rhipicephalus sanguineus. the brown dog tick.
is the dominant vector in the Medterranean countries and South
Africa, In Thailand. Malaysia. Europe. [srael. India, and
Pukistan. there is serological evidence of spotted fever group
rickeltsiae.

PREVENTION AND CONTROL

Attempts to develop effective vaccines for the major rickett-
sioses have been partially successful. Epidemic typhus vac-
cines consisting of inactivated R. prowazekii prepared by the
chick embryo technique protected humans against mortality
and severe illness. Unfortunately, such vaccines are not gen-
erally available because of diminished demand and technical
difficulties in preparation. A viable attenuated strain of R.
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may also be _seen on the palms, soles, and mucous
membranes. The number of lesions ranges from 5 or 6
to over 100. The characteristic papulovesicles distributed
so haphazardly on the bodv make the rickettsialpox
rash very similar in appearance to chickenpox rash in
an adult.

Diagnosis

The diagnosis can be made serologically with either
! complement-fixation or immunofluorescent tests, using
either RMSF or rickettsialpox antigens. Weil-Felix tests
are useless since no Protens agglutinins are produced.
The major differential diagnostic problem is adult chick-
enpox. Infectious mononucleosis, gonococcemia, and
infection with echovirus (types 9 and 16), coxsackievirus
A (types 9 and 16), or coxsackievirus B (type 5) also
should be considered.™ " Patients often give a history
of having worked in basements or around incinerators
or in similar arcas that might be infested by house mice
and their mites.

Treatment

Deaths have not been reported. Tetracycline is the
drug of choice; chloramphenicol is an acceptable alter-
native.”- * In infants and young children with mild
illness, antibiotics may be withheld since the disease is
self-limited.

TYPHUS GROUP

Three diseases—louse-borne typhus, Brill-Zinsser dis-
ease, and murine flea-borne typhus—make up the ty-
phus group. Clinically and pathologically, these three
illnesses are similar; cpidemiologically they are very
different, hence will be described under separate head-
ings.

Primary Louse-borne Typhus Fever

Primary louse-borne typhus fever is an acute infec-
tious disease transmitted to humans by the body louse.

Louse-borne tvphus has played a major role in the
history of nations over the past five centuries. It has
undoubtedly been more decisive than military cam-
paigns, as Zinsser® has described convincingly in his
book, Rats, Lice and History.

Typhus fever only occurs in the presence of the lice,
which multiply to astronomic numbers during periods
of war, famine, and social upheaval. During the last
century epidemics occurred in Europe, Asia, Africa, and
sporadically in the United States: the last recorded
American epidemic occurred in Philadelphia in 1893.
Following World War I, over 30 million people in eastern
Europe were infected with typhus fever and an esti-
mated 3 million died. During World War II, louse-borne
typhus again infected millions in prison camps, the
eastern European combat zone, and North Africa. In
the 1970s, tens of thousands of louse-borne typhus cases
occurred in uncontrolled epidemics in Burundi and
Ruanda in central Africa.”

Since 1976, there have been at least 30 cases of dis-
ease due to R. prowazekii documented in the United
States. These have occurred sporadically. The presumed
source of infection is the flving squirrel (Glaucomys
l'UfmIS).N' 77.81

The Organism

The etiologic agent is Rickettsia prowazekii. lts mor-
phology, growth, metabolism, toxin production, and
staining characteristics are similar to those described for
the rickettsiae of the spotted fever group. Antigenically,
the organisms of louse-borne and flea-borne (murine)
typhus form a separate group, although they show
some minor antigenic cross-over with the spotted fever
group.

Epidemiology and Transmission

It has been assumed that the causative agent of
epidemic typhus existed only in the human-fouse-hu-
man cycle, and that patients who had recovered from
typhus constituted the reservoir of R. prowazekii in
interepidemic periods. If this were this case, eradication
of the epidemic typhus would theoretically be possible,
since few patients with Brill-Zinsser disease would be
alive after long interepidemic periods. The findings of
sporadic R. prowazekii infection, however, suggest that
perpetuation of epidemic typhus is possible because it
may persist in an animal reservoir.

The chain of typhus infection starts when R. prowazekii
appears in a patient’s blood during the acute febrile
infection. A louse becomes infected during one of its
frequent blood meals. After five to ten days of incuba-
tion in the louse, large numbers of rickettsiae appear in
the louse feces. Transmission of rickettsiae from an
infected louse to a new host can occur by several
mechanisms. Since a louse defecates as it feeds, infected
feces can be rubbed into the louse-bite wound. Addi-
tionally, dried louse feces also can gain access to the
mucous membranes of the eye or respiratory tract. The
epidemic spread of typhus throughout a community
relates to, temperature preferences of the louse. Lice
prefer blood meals on people with a normal tempera-
ture, hence they tend to leave febrile patients (as well
as the dead); crowding during wars and famine makes
transfer to new hosts easy.

Pathology

It is similar to that described for the spotted fever
group of discasces.

Clinical Manifestations

From one to two weeks after the bite of an infected
louse, illness usually begins abruptly. The major clinical
signs and symptoms are fever, headache, and a rash.
Temperature usually rises rapidly to 40° C (104° F) or
higher. In untreated patients it remains at this level
with minor fluctuations until death or recovery ensues.
The rash usually appears on the trunk by the fourth to
seventh day to spread peripherally to the extremities,
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@lly sparing the face, palms, and soles. At first the
i consists of macules that fade on pressure; they
soon become fixed as maculopapules and later become
petechial or hemorrhagic. A severe, intractable head-
" is characteristic. Severe untreated cases progress
rostration, stupor, or delirium with terminal myo-
cardial and renal failure. Complications, which are un-
common, include gangrene, parotitis, and otitis media.

Diagnosis

The various factors concerned with the diagnosis of
lbuse-borne typhus are analogous to those discussed
for the diagnosis of RMSF, with a few differences. The
rash of louse-borne typhus begins centrally on the trunk
and spreads peripherally to the extremities while the
reverse is true for RMSF. Morcover, a rash on the palms
and soles, common in RMSF, is rare in louse-borne
tvphus. Differentially, typhus usually occurs in epidem-
ics under conditions of crowding and high louse pop-
ulations. 3

Serologically, the Weil-Felix reaction is almost always
positive with the Proteus OX19 strain and less commonly
with the OX2 strain. Complement-fixation and immu-
nofluorescent tests are technically the same as with the
spotted fevers; however, with louse-borne typhus, R.
prowazekii strains will be used as antigens. As noted
under the spotted fever group, antigenic crossing be-
tween any of the members of the typhus and spotted
fever groups of organisms occurs frequently.

Recently an enzyme-linked immunosorbent assay
(ELISA) and latex agglutination test were evaluated and
found to be sensitive and reproducible.™ * Owing to
the antigenic crossover between the typhus group of

*ttsiae, work is being done to isolate the species-
. <fic protein antigen of R. prowazekii for both immu-
nodiagnosis and immunoprophylaxis,™

Therapy

This is analogous to that of the spotted fever group.

Prognosis

Case fatality rates in untreated cases correlate with
age. Mortality, uncommon in children, is 10 per cent in
voung adults and may run as high as 60 to 70 per cent
in those over 50 years of age. Recovery from an attack
gives rise to an enduring immunity. (For exceptions,
see Brill-Zinsser disease.)

Prevention

Two highly effective measures, vaccination and louse
control, are available for controlling typhus epidemics.
Potent killed vaccines produced from yolk sacs grown
in chick embryos have proved highly effective in pre-
venting mortality; these vaccines do not, however, reg-
ularly prevent infection. DDT and the newer insecticides
lindane and malathion have proved highly effective in
reducing louse infestation during typhus epidemics. The
insecticides dusted into the clothes of louse-infested
populations are effective in ridding the community of
" and curtailing louse-borne typhus epidemics.

Part [II-INFECTIONS WITH SPECIFIC MICROORGANISMS

Brill-Zinsser Disease™

Brill-Zinsser disease is a relapse or recrudescence of
louse-borne typhus that occurs years after the primary
attack. This relapsing form of typhus in many ways is
analogous to a relapse of malaria. After a primary attack,
the typhus rickettsiae remain dormant somewhere in
the body, probably most commonly in cells of the
reticuloendothelial system. Years later they are reaet;-
vated by stress or some unknown factor to multiply and
cause a second acute infection. Because of partial im-
munity remaining from the primary typhus attack, the
recrudescent infection is almost always a milder,
shorter, and less debilitating illness. The causative agent
is the same as for primary louse-borne typhus; the
symptoms, signs, and pathology are similar to thoge
described under louse-borne typhus.

Tetracycline is the drug of choice. A single dose of
doxycycline may lead to prompt resolution of clinical
symptoms in selected cases.™

Murine Typhus®

Murine typhus is a disease of rats passed from rat to
rat by the rat flea and only occasionally and accidentally
transmitted to humans by an infected rat flea bite. The
disease is worldwide and occurs primarily along coastal
areas and around granaries where rats abound. During
the first half of this century, it was highly prevalent
along the Atlantic seaboard and Gulf coastal areas.

The Organism

The causative organism, R. mooseri (classified as R.
typhi in Bergey's Manual) is similar to R. prowazekii in
metabolism, growth, toxin production, and staining
characteristics though it is slightly smaller and more
uniform in size. Because they possess a large common
antigenic moiety, R. nooseri and R. prowazekir are classed
together in one group.

Epidemiology and Transmission®

Murine typhus usually is acquired by humans in the
following manner: the rat flea, Xenopsylla cheopis, be-
comes infected when feeding on an acutely ill rat. The
rickettsiae multiply in the flea without causing any ill
effects, but the feces of the infected flea will teem with
rickettsiae for the rest of the flea’s life. Rat fleas prefer
to feed on rats but will feed on people if rats are not
available. When an infected flea sucks blood, its dejecta
is teeming with rickettsiae. If the flea bites a person,
the infected feces may be rubbed into the bite wound
or be transferred in a dried aerosol to the conjunctivae
or respiratory tract. Humans obviously are not related
to the maintenance of R. movseri in nature. In California,
sporadic cases have been related to transmission by
fleas of R. mooseri from opossums to humans.™

In the early 1940s, 2000 to 5000 cases of murine typhus
were reported annually in the United States. Most
occurred in the southeastern and Gulf coast states.
Currently murine typhus is not reported in most states,
and only 60 to 80 cases are reported annually. Approx-
imately 80 per cent of the cases are reported from
Texas.”
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Carrier State. There are two groups of carrier
state patients: (a) the convalescent carrier (pa-
tients that continue eliminating S. typhi for
weeks or months) with self-limited condition and
do not need treatment; and (b) chronic carriers
(patients who continue eliminating S. typhi after
1 year). There are two approaches to chronic
carriage of S. typhi: (1) prolonged antibiotic ther-
: apy, usually with ampicillin 4 to 6 grams per day
plus 2 grams per day of probenecid, both divided
in four oral doses for 6 weeks; carriage is elimi-
nated in about 95% of patients without gallblad-
der disease; and (2) surgical removal of the gall-
bladder, cholecystectomy, is the treatment of
choice in patients with gallbladder disease (gall-
stones and gallbladder dysfunction).

If drug therapy alone fails, antibiotic treatment
in combination with cholecystectomy usually re-
sults in a good cure rate. _

Ofloxacin concentrates in the gallbladder walls
and bile acids, while cefoperazone concentrates
mainly in bile acids; these properties make both
drugs useful in the treatment of chronic carriers.
Clinical studies proving their effectiveness in the
carrier state have not been performed.

PREVENTION

Control of typhoid fever depends on high standards
of environmental sanitary measures, maintenance of
a supply of uncontaminated water, and a good control
of chronic carriers. In epidemic areas vaccination is
necessary. Some trials with parenteral typhoid vac-
cines showed that an acetone-inactivated S. typhi vac-
cine provided 79 to 93% protection; phenol-inactivated
preparations were not as effective in providing immu-
nity. Among subjects vaccinated with parenteral in-
activated typhoid vaccine, 25% developed severe sys-
temic and local reactions.

Two large-scale trials have been performed with live
oral vaccine (S. typhi Ty 21a) in endemic areas: the
first of these was performed in Egypt, with three doses
containing 1 to 8 x 10° viable organisms at 2-day
intervals; the rate of vaccine efficacy was estimated to
be 95% in a 3-year follow-up. The second trial was
performed in Chile; the vaccine provided 67% protec-
tive efficacy for up to 3 years. In both trials, minimal
adverse reactions were observed.

Second-generation typhoid vaccines have been pre-
pared by modern genetic techniques. Strains 541Ty
and 543Ty have been tested in humans. When doses
as high as 2 x 10" organism were given orally, no
detectable adverse clinical reactions were observed.
Significant serum and intestinal antibody responses
occurred in only a small number of volunteers. At this
moment, there is not an ideal vaccine for prevention
of typhoid fever.

TYPHUS FEVERS

TYPHUS FEVERS

method of
WILLIAM D. SAWYER, M.D.

China Medical Board of New York, Inc.
New York, New York

Two species of Rickettsia are responsible for the
diseases of the typhus fever group. These are Rickettsig
prowazekit, the cause of epidemic (louse-borne) typhus
and recrudescent typhus (Brill-Zinsser disease), and
Rickettsia typhi, the cause of murine (endemic) typhus.
The three diseases present similarly but differ in
severity and in epidemiology.

Certain other rickettsial diseases are sometimes
known as a form of typhus. Scrub typhus, caused by
Rickettsia tsutsugamushi, differs clinically and epide-
miologically from the typhus fevers. The spotted fever
group of diseases, sometimes called tick typhus, results
from infection by different rickettsial species in differ-
ent parts of the world. The most severe form, Rocky
Mountain spotted fever, which is caused by Rickettsia
rickettsii, is found in the United States.

Although they are not called typhus and are quite
different clinically, two other rickettsial infections are
considered here because they respond to the same
therapy: Q fever, caused by Coxiella burnetii, and
rickettsial pox, caused by Rickettsia akari.

The Rickettsia species are widely distributed in na-
ture, are transmitted primarily*by arthropod vectors,
and have various mammalian reservoirs. Except for
epidemic typhus and Brill-Zinsser disease, human in-
fection is incidental to the perpetuation of the organ-
isms in nature. The global distribution of the rickett-
sial diseases depends on the ecology of the arthropod
vectors and the mammalian reservoirs, Epidemic ty-
phus, for example, is transmitted primarily from hu-
man to human by lice. Conditions such as war and
disaster promote such transmission and can lead to
major outbreaks of disease.

The common rickettsial diseases in the United States
are Rocky Mountain spotted fever, endemic typhus,

and Q fever. Epidemic typhus, Brill-Zinsser disease, ~

and rickettsial pox occur only rarely. Rocky Mountain
spotted fever, transmitted by ticks, occurs throughout
the country, but most often in the south Atlantic and
Gulf states. The reservoir is ticks and a variety of wild
mammals. The peak period of the disease is in the
spring and summer when ticks are most active. The
incidence is highest in rural and suburban areas where
humans are exposed to ticks. Endemic typhus is an
infection of rats and other rodents that is transmitted
to humans by fleas. Rickettsialpox is an infection of
the house mouse and other rodents that is transmitted
to humans by mites. Cases of both diseases occur when
there is interaction of the requisite species. Q fever is
an infection of small mammals, cattle, sheep, and goats
that is transmitted both by ticks and by inhalation of
dried infected material from mammals with the dis-
ease.

In humans the rickettsiae may multiply locally at
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the site of inoculation and, in some instances, produce

a local lesion. The organisms spread throughout the
and multiply within and injure the endothelial
cells of the small blood vessels. The injury_ and inflam-
mation lead to leakage and extravasation of blood
elements into the tissues aqd also lead to t}}rombosr_s
with resultant dam_age to tissues. The spem_ﬁc mani-
festations of each disease relate to the location of the
dominant organ involved and the consequences of the
angiitis. ) :
The key features of the diseases are an acute, febrile
illness that develops after an incubation period of a
few days to 3 weeks, a rash (except for Q fever), and
the consequences of the angiitis such as decreased
effective circulating blood volume, azotemia, electro-
lyte imbalance, delirium, stupor, coma, myocarditis,
hepatitis, a consumptive coagulopathy, and shock. The
clinical manifestations and epidemiologic setting are
the basis of initial diagnosis. Specific serologic tests
provide confirmation. The nonspecific Weil-Felix reac-
tion may help during the second week of illness. Rocky
Mountain spotted fever is the most severe rickettsial
disecase. It may be fulminant and fatal before the
results of serologic tests can be obtained. Antirickett-
sinl therapy must not be delayed in cases of clinically
suspected Rocky Mountain spotted fever until a diag-
nosis is made.

THERAPY

Prompt antirickettsial therapy is the principal
concern in the treatment of rickettsial diseases.
Patients who are cooperative and mildly ill can
be treated as outpatients. Those who may be
unreliable or who are moderately or severely ill
should be hospitalized to ensure proper antimi-
crobial treatment and to attend to complications
that tend to occur in the second week of untreated
disease.

Supportive care is vital for the severely ill
patient and must be directed to the complications,
for example, azotemia, hypovolemia, and hypo-
proteinemia. Corticosteroids in large doses for up
to 3 days may be tried in severely toxic patients.

_General therapeutic measures include provi-
slon of a nutritious diet, protection of the agitated
Patient from injury, and skin and mouth care.
he severe headache that is common in these
diseases is most often intractable and not eased
by the usual drugs.

Specific Therapy

Both tetracycline (or an equivalent congener)
and chloramphenicol are highly effective in the
treatment of the typhus group of infections and
tfle_ Ot'her rickettsial diseases. Other common an-
tibiotics are ineffective. Chloramphenicol is pre-
ferred in cases in which typhoid fever is included

4mong the possible causes of illness and in chil-
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dren younger than the age of 8 years. Clinical
response begins quickly. Fever remits and dra-
matic overall improvement typically occurs in
the first 2 days of antimicrobial therapy. In Rocky
Mountain spotted fever, the vascular lesions may
be so extensive that permanent tissue damage
occurs despite effective antibiotic treatment.

Patients who can tolerate oral medication
should receive one of the following drugs:

1. Tetracycline
a. Initial dose: 25 mg per kg
b. Daily dose: 25 mg per kg per day in four
equal doses every 6 hours
2. Chloramphenicol
a. Initial dose: 50 mg per kg
b. Daily dose: 50 mg per kg per day in four
equal doses every 6 hours

Intravenous preparations should be adminis-
tered to patients who are unable to tolerate oral
treatment. Warnings on package inserts should
be observed. Oral therapy should replace intra-
venous administration as soon as possible. Adults
and children should receive one of the following
drugs:

1. Tetracycline
a. Initial dose: 15 mg per kg infused in 30 to
45 minutes
b. Daily dose: 25 mg per kg per day infused
in equal doses every 6 hours
2. Chloramphenicol sodium succinate
a. Initial dose: 20 mg per kg infused in 30 to
45 minutes
b. Daily dose: 50 mg per kg per day infused
in equal doses every 6 hours

Treatment should continue until the patient is
improved and has begn afebrile for 24 to 48 hours.
Treatment with these drugs stops the prolifera-
tion of organisms and hence treats the disease.
The antibiotics do not, however, eradicate the
organisms. Eradication depends on the host’s im-
mune response, which is relatively slow to de-
velop. A relapse may follow cessation of therapy,
especially if the treatment was instituted early
in the course of the disease and was short. Such
a relapse responds quickly to a new course of the
same antibiotic.

Doxycycline is a long-acting derivative of tet-
racycline. A single oral dose is effective in the
treatment of typhus and is both convenient and
safe. This is probably the treatment of choice for
the typhus fever group, especially in situations
such as refugee camps or disasters when medical
service is limited. A single dose of doxycycline is
not, however, reliable therapy for Rocky Moun-
tain spotted fever. For this disease, doxycycline
should be continued until the patient has im-




and been afebrile for 24 to 48 hours.
yeline should be given as follows:

~ Single dose: 100 or 200 mg

PREVENTION

Prevention of rickettsial disease relies primar-
ily on reducing human contact with the arthropod
vectors, for example, delousing and using insect
repellents, and on reducing the number of reser-
voir hosts and vectors. A commercial vaccine for
epidemic typhus is available. It consists of killed
rickettsiae prepared as a formalin-treated sus-
pension of infected yolk sac. The vaccine prevents
or ameliorates the disease.

Local health authorities should be informed of
the occurrence of a case of rickettsial disease.

WHOOPING COUGH

(Pertussis)

method of
ELAINE TUOMANEN, M.D.

Rockefeller University
New York, New York

~-rtussis is a prolonged infection strictly localized
» ciliated respiratory epithelium. The only host is
man and virtually 100% of contacts acquire the disease,
the hallmark of which is a chronic severe cough usually
lasting more than 6 weeks. Approximately 5000 cases
per year are reported in the United States (despite
vaccination), but this total probably represents only
10% of all disease. Half of these cases occur in children
under 1 year of age, while 20% are in those over 15
years old. This bimodal age distribution is a reflection
of immunization that protects infants after three doses
(ie., after 6 months of age), but is not offered to
children over 6 years of age, leading to waning im-
munity (postimmune pertussis).

The clinical features of whooping cough differ mark-
edly according to the age of the patient. Severe infec-
tions occur in infants who commonly progress through
three stages of illness. A prodromal catarrhal illness,
indistinguishable from- the common cold, persists for
up to 2 weeks. Stage 2 is marked by greatly enhanced
mucous secretion and the onset of paroxysmal cough,
often ended by a gasping, inspiratory whoop. Parox-
ysms may be associated with cyanosis, apnea, and
attendant cerebral anoxia. Chronic cough and extreme
leukocytosis {(often in excess of 15,000 cells per mm?®
with more than 70% lymphocytes) are the diagnostic
features of the infection and are recognizable only in
Stage 2. However, the period of infectivity and positive
nasopharyngeal cultures begins in the catarrhal stage
and extends only briefly into the paroxysmal phase,

WHOOPING COUGH

TaBLE 1. Approach to the Patient
with Whooping Cough

Diagnosis

Nasopharyngeal culture
IFA of secretions
ELISA titer of toxin IgG at 4 wk
Treatment
1. Erythromycin estolate (Ilosone) 50 mg/kg/day Oraily'in
4 doses for 14 days (maximum, 2 gm)
Alternative if intolerant: TMP/SMZ (Bactrim, Septra)
8 mg per kg and 40 mg/kg/day in 2 oral doses .
2. If secondary pneumonia supervenes: ceftriaxone (Ropg!::
phin) 75 mg/kg/day intravenously in 2 doses

or
nafcillin (Unipen) 200 mg/kg/day intravenously in 4
doses

and

ampicillin 200 mg/kg/day intravenously in 4 doses -
3. For life-threatening paroxysms: dexamethasone 1
kg/day intravenously in 4 doses :
4. Prophylaxis of family and close contacts: Erythromy.
cin as per No. 1

.

making confirmation of the clinical diagnosis and ine
terruption of the spread of infection difficult. The
convalescent stage extends for 3 to 4 weeks. Th
appearance of fever and persistent respiratory distress
at this stage is an ominous sign, suggesting secondary:
bacterial pneumonia, which complicates the 10% of
fatal cases. No long-term effects on pulmonary function
have been documented. In contrast to this course
adults experience the catarrhal phase followed by 8
chronic cough, simulating bronchitis. The inability to
prevent or recognize and treat the disease in adults i§
a major contributor to the persistence of the infection
in the population. Children with immunodeficiency
disorders, such as human immunodeficiency virij
(HIV) infection, experience a prolonged course of infe¢
tion. e
The infection is caused by the fastidious gram—rj%

ative bacterium Bordetella pertussis, which adhei‘@!_ﬁ,.r
specifically to human cilia. After colonization; the,
bacteria produce at least five toxins, which are respony:

sible for the systemic' manifestations of disease;:8}
as lymphocytosis and hypoglycemia. Ciliated cells
completely denuded by the mid-paroxysmal phase, &I
the continued infection may result from bacteria sufys
viving within alveolar macrophages. Diagnosis Jé84:

on culture of the bacterium on Bordet-Gengou 8g8
with colonies appearing only after 3 to 4 days: Ancl
lary tests include immunofluorescent staining of
sopharyngeal secretions or detection of antibody.
pertussis toxin or other bacterial components by _ELI .
(Table 1). However, because cellular immunity pla
a major role in this infection, there does not appears
be a good serologic correlate of infection or va
induced protection.

TREATMENT
Antimicrobial Treatment ‘

Three features of this disease combine to mﬁ
antibiotic therapy ineffective in changingix
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Insects

running, the alarmed termite leaves a scent trail (similar
1o the foraging trail) of pheromone that communicates
direction and serves to recruit workers and soldiers to the
point of disturbance.

EVOLUTION AND PALEONTOLOGY

Termites are related to the roaches and probably have
evolved from a primitive roachlike ancestor. The most
pnimilive living roach, the subsocial, wood-eating Crypro-
cercus punctulatus, which lives in rotten logs, has affini-
ties with the termites. Cryptocercus harbours symbiotic,
cellulose-digesting protozoans of the same genera as those
found in the hindgut of primitive termites. The genitalia
and certain internal structures of Cryptocercus have basic
anatomical resemblances to those of the most primitive
living termite. Mustotermes darwiniensis, from Australia,
Mustotermes has [urther affinities with other roaches: its
hindwing has a folded anal lobe, and its eggs are not
laid singly as those of other termites but in clusters held
together by a gelatinous material resembling the egg case
of roaches,

Evidence of the relationship to primitive roaches suggests
that termites evolved in the Late Permian (approximately
230,000,000 years ago), although the known fossil termites
date enly from the Early Cretaceous (about 130,000,000
years ago). The termite society may be older than any
other society; the ant society is 100,000,000 years old.

CLASSIFICATION

Termites of the order Isoptera are smal to medium-
sized insects that live in social groups, or colonies, and
are characterized by their highly developed caste system.
The mouthparts are modified for chewing. Antennae are
moniliform (beadlike) or filiform (threadlike). Isopterans
are very soft bodied insects, usually light in colour. Head
structures and the presence or absence of individual caste
members are used to distinguish termite families.

Termites, often called white ants, differ from hymenopter-
ans (bees, ants, and wasps) in several ways. Termites
have a hemimetabolous (gradual) metamorphosis and pass
through a series of nymphal stages. Hymenopterans have
the more common holometabolous metamorphosis, with
distinct larval, pupal, and adult stages. Termite social
castes (reproductives, sterile workers, and sterile soldiers)
usually contain members of both sexes in equal numbers,
and both males and females develop from fertilized cggs.
In the hymenopteran colony, however, the sterile castes
contain females only; both sterile and reproductive females
develop from fertilized eggs, while reproductive males de-
velop by parthenogenesis from unfertilized eggs. The tho-
rax in termites is joined broadly to the abdomen, without
the “waist™ characteristic of bees, ants, and wasps. Ter-
mites have two pairs of membranous wings, nearly equal
in size, that break along a suture when shed, leaving only
the wing base, or “scale,” altached to the thorax—proby-
bly the most distinguishing characteristic of isopterans.

Annotated classification.

ORDER ISOPTERA (termiles)

Highly developed caste system, may contain reproductives,
soldiers, and workers: reproductives shed wings afler malting:
distribution worldwide. mostly in tropical rain forests; about
1.900 living, 60 fossil species: may inhabit moist subterrancan
or hot, dry locations: foods include plant cellulose, often di-
gested by symbiotic protozoans in termite hindgut; all families
(except Termitidae) known collectively as “lower termites”
contain symbiotic protozoans in hindgut.

Family Mastotermitidae

Primitive: | living species (Mastotermes darwiniensis) in Aus-
tralia; 13 Tertiary fossil species worldwide,
Family Kalotermitidae (dry-wood termites)

Wood dwelling, wood eating: survive dry conditions; 292 liv-
ing. L1 fossil species (some from Baltic amber).
Family Hodotermitidae

Thirty living. 13 fossil species (1. the liest known termite
fossil, from Lower Cretaceous, Labrador): includes rotien-wood
termites and harvester termites that forage and store food in
nests: Zootermopsis, largest termite in North America. found
in Rocky Mountains at altitudes of 2,000 to 2,500 metres: Ar-
chotermopsis, found in Himalayas: Hodotermes species, serious
pests of African grasslands.

A0 Duenyellopediin (Quimmica’

Family Rhinotermitidae (subterrancan termites)

Lives under damp conditions; 138 living, 13 fossil species;
Reticulitermes, widely distributed in North America and other
temperate and subtemperate regions and a serious pest; Cop-
fotermes, 2 serious pest in tropicus and subtropical regions.
Family Serritermitidue

One living species in South America; specialized family
evolved from Rhinotermitidae.

Family Termitidae (higher termites)

Largest termite tamily (about 75 percent of all termites), 1,413
living, 3 fossil species; 4 subfamilies variable in morphology,
social organization, and nesting habits. (K.K.)

Phthiraptera (lice)

Lice (order Phthirapiera) are small, wingless, parasitic in-

sects divisible into two main groups: the Mallophaga, or
chewing or biting lice, which are parasites of birds and
mammals, and the Anoplura, or sucking lice, parasites of 7
mammals only. of the biting Ticethe an louse,

is the carrier of typhus and louse-borne relapsing fever;
it thrives in conditions of filth and overcrowding. Out-
breaks of louse-borne diseases were frequent by-products
of famine, war. and other disasters before the advent of
powerful insecticides (see INFECTIOUS DISEASES), Heavy
infestations of lice may cause intense skin irritation, and
scratching for relief may lead to secondary infections. In
domestic animals rubbing and damage to hides and wool
may also occur, and meat and egg production may be af-
fected; in badly infested birds the feathers may be severely
damaged. One of the dog lice is the intermediate host
of the dog tapeworm, and a rat louse is a transmitter of
murine typhus among rats.

GENERAL FEATURES

The flattened bodies of lice range from 0.33 millimetre to
11 millimetres in length and are whitish, yellow, brown,
or black. Probably all species of birds have chewing lice,
and most mammals have either chewing or sucking lice,
or both. There are about 2,900 known species of Mal-
lophaga, with many others still undescribed, and about
400 species of Anoplura. No lice have been taken from
the duckbilled platypus or from anteaters and armadillos;
and none are known from bats or whales. The size of
louse populations varies enormously on different individ-
uals, sometimes seasonally, Sick animals and especially
birds with damaged bills, probably because of the absence
of grooming and precning, may have abnormally large
numbers: over 14,000 on a sick fox and over 7,000 on
a cormorant with a damaged bill; the numbers found on
healthy hosts are usually considerably smaller. Apart from
grooming and preening by the host, lice and their eggs
may be controlled by predatory mites, dust baths, intense
sunlight, and continuous wetting.

NATURAL HISTORY

Life cycle.  With the exception of the human body louse,
lice spend their & cle, from egg 1o adull, on
The females are usually Targer Than the males a

aften outnumber them on any one host; in some species
males are rarely found, and reproduction is by unfertil-
ized eggs (parthenogenetic). The eggs are laid singly or in
clumps, usually cemented 1o a feather or hair: the human
body louse lays its eggs on clothing next to the skin.
The eggs may be simple ovoid structures glistening white
among the feathers or hairs or may be heavily sculptured
or ornamented with projections that assist in the attach-
ment of the egg or serve in gas exchange. When the nymph
within the egg is ready 10 hatch, it sucks in air through its
mouth; this passes down the alimentary canal and accu-
mulates behind the nymph until sufficient pressure is built
up to force off the cap (operculum), helped by an armed,
platelike structure, the hatching organ, at the upper end of
the prelarval skin. The emergent nymph is similar to the
adult but issmaller and uncoloured, has fewer hairs, and
differs in certain other morphological details.
Metamorphosis in the lice is simple, the nymphs molting
three times, cach of the three stages between molis (instars)
becoming larger and more like the adult (see Figure 20).

-
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Infectious Diseases

Herpetic
venereal
diseases

tions of the eye, central nervous system, and skin. Serious
infections leading to death may occur in immunocompro-
mised persons. ;

Hsv-2 is associated most often with herpetic lesions of
the genital area (venereal disease). Hsv-1, however, can
be recovered from |35 percent of genital lesions. The fre-
quency of asymptomatic venereal infection is not known.
Recurrences are the rule, especially with Hsv-2.

In herpetic venereal diseases, the lesions are small, red,
painful spots that become filled with fluid and then rup-
ture, leaving eroded areas that eventually become scabbed.
These primary lesions occur from two to eight days after
exposure and may be present for up to three weeks. Viral
shedding and pain usually resolve in two weeks. When
infections recur, the duration of the pain, lesions, and vi-
ral shedding is approximately 10 days. The involved area
includes the vagina, cervix, vulva, and, occasionally, the
urethra in females and the head of the penis in males. The
disease is usually transmitted by sexual contact.

Diagnosis of herpetic venereal disease is important be-
cause newborn infants born vaginally to mothers with
active Hsv-2 infection are at increased risk for generalized
infection, including that of the central nervous system.
HsV-2 can cause death in 60 percent of infants so affected
and severe mental retardation in 20 percent of the sur-
viving infants.

Examination of the fluid from the lesions shows viral
particles within the nuclei of tissue cells and the presence
of multinucleated giant cells. Diagnosis can also be made
by examination of the blood for a change in the serum an-
tibody levels as evidence of active infectiod. The elevation
of antibody levels is not as striking in recurrent infections
as it is in primary infections.

Early detection and prevention of the spread of herpetic
venereal disease is important. [n patients with the primary
herpetic infection, an antiviral agent called acyclovir may
be effective in diminishing the duration of symptoms and
the period of time during which the virus may be re-
covered from the lesions. It is only effective before the
latency state is established, however. During latency, when
the virus lives in tissues without causing symptoms, it is
protected against destruction. Subsequent reactivation of
the virus can occur in response to a multitude of stimuli.

CHLAMYDIA

Chlamydia are intracellular parasites found in many ver-
tebrates, including birds and human beings and other
mammals. The diseases they cause were first recognized
in the early 20th century,

Clinical illnesses are caused by two species, Chlamydia
trachomatis and C. psittaci. The former is a frequent cause
of genital infections in women and, if an infant passes
through an infected birth canal, it can produce disease of
the eye and pneumonia in the newborn. Young children
sometimes develop ear infections, laryngitis, and upper
respiratory tract disease from Chlamydia. Such infections
can be treated with erythromycin.

Chlamydia psittaci produces psittacosis, a disease in hu-
man beings that results from exposure to the discharges
of infected birds. The illness is characterized by high fever
with chills, a slow pulse rate, pneumonia, headache, weak-
ness, fatigue, muscle pains, anorexia, nausea, and vomit-
ing. The diagnosis is usually suspected if the patient has
a history of exposure to birds and is confirmed by blood
tests. Mortality is rare and specific antibiotic treatment is
available. (R.D.F./Re.G.)

RICKETTSIAS

The rickettsias are a family of microorganisms named for
a U.S. pathologist, Howard T. Ricketts, who died of ty-
phus in 1910 while investigating the spread of the disease.
The rickettsias cause a group of diseases in human beings
characterized by fever and a rash, and all depend for
survival on passing at some stage through the body of a
louse, mite, tick, or flea.

he great epidemic form of the disease, louse-borne ty-
phus, is caused by Rickettsia prowazekii, which differs
from most other rickettsias, except for that which causes
trench fever, in that human beings and lice are its only

hosts. It needs no other environment than that which
human beings, when their hygiene is poor, provide.

Human beings get the other diseases only when thev
break into a cycle in nature in which the rickettsias live.
In murine typhus, for example, Rickettsia mooseri is a
parasite of rats conveyed from rat to rat by the rat flea,
Xenopsylla cheopis; it bites human beings if they intrude
into its environment. Scrub typhus is caused by R. rsu-
tsugamushi, but it normally parasitizes only rats and mice
and other rodents, being carried from one to the other
by a small mite, Leptntrombidium (previously known as
Trombicula). This m.e is fastidious in matters of temper-
ature, humidity, and food and finds everything suitable
in restricted areas, or “mite islands,” in South Asia and
the western Pacific. It rarely bites human beings in their
normal environment, but if people invade its territory en
masse it attacks, and outbreaks of scrub typhus follow

The spotted fevers are caused by rickettsias that spend
their normal life cycles in a variety of small animals,
spreading from one to the other inside ticks; these bite
human intruders and cause African, North Asian, and
Queensland tick typhus, as well as Rocky Mountain spot-
ted fever. One other spotted fever, rickettsialpox, is caused
by Rickettsia akari, which lives in the body of the ordi-
nary house mouse, Mus musculus, and spreads from one
to another inside the house mite Allodermanyssus san-
guineus. This nckettsia is probably a parasite of wild field
mice, and it is perhaps only when cities push out into the
countryside that house mice catch the infection.

Typhus. Epidemic typhus has also been called jail fever,
war fever, and camp fever, names that suggest overcrowd-
ing, underwashing, and lowered standards of living. The
body louse. which sEreads the disease, has a powerful
sucking mouth. As it sucks the blood of a typhus victim,
rickettsias pass into the louse’s gut, where they invade the
intestinal cells. They multiply and the cells burst after a
few days, releasing hordes of rickettsias into the louse’s
intestinal canal. These either reinfect other cells or are
passed out in the louse’s feces. Lice leave a body when
it gets too hot from fever or too cold from death and
crawl to another human host. The clothing of a heavily
infested typhus patient is contaminated with louse feces,
and careless removal of it may raise a cloud of infected
dust in the air and, in this way, spread typhus to others,
especially physicians and nurses.

About 10 days after being bitten, a person falls ill. [ntense
headache and fever are always present, and after a few
days a rash begins. The sick person is flushed, and his eyes
are bleary. If the disease is untreated, circulation becomes
sluggish and there may be spots of gangrene on the fingers,
genitals, nose, and ears. Signs of pneumonia or kidney
failure are common. Soon the person becomes stuporous
and then may lapse into coma and die. Much depends on
age—the young tend to recover, the aged to die.

Tetracycline and chloramphenicol have a dramatic cura-
tive effect, however, and, if treated early enough, few die.
The disease can be diagnosed clinically during epidemics
and by laboratory tests.

The prevention of epidemic typhus requires the elimi-
nation of human body lice. Antityphus vaccine is also
effective; two doses are given about one month apart and
a third is given after three months. Thereafter, doses at
intervals of several months are given to people who are
exposed to the disease. The vaccine provides significant
protection against attack and almost complete protection
against death.

Rocky Mountain spotted fever. Rocky Mountain spot-
ted fever is the form of tick-borne typhus that occurs in
the Western hemisphere. It is caused by Rickeirsia rick-
ettsii, which is spread to human beings by the wood tick
(Dermacentor andersoni), dog tick (D. variabilis), lone
star tick (Amblyomma americanum), and several others in
different parts of the Americas. Despite its name, Rocky
Mountain spotted fever is most common on the eastern
coast of the United States and, in fact, has been found in
every state. It is a disease of the summer and early fall,
for only then are ticks active.

The illness begins with headache, fever, and chills, soon
followed by paing in the bones and joints and great weak-

Scrup
typhus




{/f”" \% WORLD HEALTH ORGANIZATION g WHO/VBC/82. 858
X y ORGANISATION MONDIALE DE LA SANTE ENGLISH ONLY
-'_'71"-'
; .. I. LICE
by

L3

ID._E. Weidhaasl and N. G. Gratzz

Since 1970 the Vector Biology and Control Division of WHO has prepared, with
the assistance of collaborators outside the Organization, a number of papers om
vector control. The Expert Committee on Insecticides held in October 1974
(Technical Report Series No. 561) recommended that these documents - general reviews
of the ecology and control of individual vector groups - should be continued and
revised from time to time to provide workers with up-to-date, practical information
on the particular sﬁbjectf " It was also recommended that there should be a feedback
to the Organization: readers are therefore requested to write to Vector Biology and
Control giving comments on their experience of the subject reviewed.

The following is the(second revision of the paper on lice (WHO/VBC/%O.ZlZ);
first revision (WHO/VBC/? L

INTRODUCTION s

0f the many kinds of blood feeding insects and arthropods which bite people, cause
annoyance and skin reactioms, and transmit disease, lice have become the most closely associated
with humans. The various forms and species of human lice have been dependent for survival on
the envirorment of the human body since before prehistoric times; they will not normally feed
on other animals. In addition to the fact that all human lice are disagreeable vermin, one
form - the human body louse - acts as a vector of two serious epidemic diseases: typhus and
relapsing fever both of which may give risé to a high mortality if not treated. It is also
responsible for the transmission of trench fever. Other forms - head lice and crab or pubic
lice are not associated with disease transmission, but can be problems. The obligatory
association of these lice with the human body suggests that these pests should be controlled,
reduced or eliminated. However, the human body louse persists in many parts of the world
where normal hygienic measures of washing, bathing and changing clothes are not possible or
not practised and it may be a serious potential problem during wars or natural disaster. Both
head and crab lice persist and are annoying problems in virtually every country. Resistance
to the insecticides used to ‘control human lice has been documented in many parts of the world,
further complicating the ability to control or reduce the problem of these infestatioms.

There are three species of human lice: (i) the human body louse, Pediculus humanus L.
(Fig. la); (ii) the head louse;, Pediculus capitis De Geer (Fig. 1b, c¢) and (iii) the crab
louse or pubic louse, ?hthirus pubis (Fig. 1d). The first two (body and head louse) are very
closely related and many persons have considered them as no more than subspecies or varieties
(Ferris, 1951). They can, in fact, be suceessfully interbred. The principal and most
important differences between these two species or forms are in living habits and disease

-
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Development times and stages of the immatures as well as blood feeding and mating
mechanisms are similar to the body louse. The head louse is reported to lay fewer eggs than
the body louse, i.e. about 50-150 during the life time of a female or at the rate of 4-5 eggs
per day. A high biotic potential is suggested by these life history data, but until infor-

mation on survival of ifmmatures and adults on the host are known the actual growth rates cannot
be determined. X

Phthirus pubis

The life cyclélis not greatly different from that of the two species of Pediculus, e.g.
there are three nymphal stages and feeding and reproduction are similar. All stages are much
more sedentary than head or body lice. The insects grasp body hairs with their specially
adapted claws. Eggs (Fig. 2B) are cemented to body hair particularly in the pubic region.

In heavy infestations other body hairs may be involved. Egg laying is at a lower rate than
Pediculus, around three eggs per day.

Dissemination of lice

Normal transmission of lice occurs under conditions involving close proximity or contact,
e.g. in crowded sleeping quarters or when people are forced to live crowded together. It is
easy to understand, therefore, why widespread body louse infestations are often a result of war
or natural disasters in groups of prisoners or refugees. As regards the head louse or crab

louse, the intimate contacts of family life are ideal for transmission and crab louse trans=
mission is generally by sexual contact. :

Accidental transmission may also occur in a variety of ways, e.g. by direct contact in
crowded public resorts or conveyances, or indirectly by means of cushions, upholstery or seats.
Common use of bedding, towels, clothing or hair brushes and combs by a number of people may
also serve to spread lice from one person to another: Stray hairs and combings may convey
lice or .their eggs and it is likely that this is a means of transmission of pubic lice.. A
possible source of infestation is the seats of 1ll-kept public water closets.

It must be borne in mind that all forms of lice fare badly away from their normal environ-
ment and soon starve to death. Accordingly, the risks of transmission decrease steadily, from
the intimate contacts of family life to the close association of children at play and finally

to the remote risks of infestation via fomites (furniture and other articles used by the
infested person).

PUBLIC HEALTH IMPORTANCE OF LICE

The direct effect of louse bites, probably due to the foreign proteins in the saliva
injected is more or less intemnse irritation. Infested people, therefore, tend to scratch
themselves and this may lead to dermatitis, impetigo and similar conditions, especially
staphylococcal infections. While it is evident that some individuals are much more semsitive
to louse bites than others, virtually everybody suffers to some extent. Nor is it possible to
become immune (as to some blood-sucking insects) though a slight tolerarce may develop as ome
learns not to scratch. One of the curious effects of prolonged infestatiom by body lice is a
hardening and yellowing of the skin, sometimes described as melanoderma or 'vagabond's disease".

0f the three forms of human lice, only body lice are involved as disease vectors. In the
laboratory head lice can be made to act as vectors, but they have not been responsible for

typhus or relapsing fever under natural conditions in the absence of body louse infestations.
EigEgmE;E‘IE—EﬁirﬁﬁIY'TEEETFEI?‘ET Touse-borne diseases, the importance of body lice as disease

vectors depends upon the existence Of a disease focus in the area and the prevalence of Tice in

_the human commupity.— SIS

In developed countries, body lice are now rare, because regular laundering of underwear
makes it impossible for them to survive. Accordingly in these countries, infestations are
virtually restricted to people with low standards of hygiene, such as vagrants who rarely change
their underwear and commonly sleep in their clothes. Such people tend to associate together,
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- Relapsing fever

Louse-borne relapsing fever is due to Borrelia recurrentis, The disease now occurs
mainly in Ethiopia and the Sudan; there are small foci elsewhere in East Africa with occasional
cases in South and Central America. Body lice take up spirochaetes from the blood of infected
persons in which they are especially prevalent during bouts of fever. They can be found in
the louse's stomach for a few hours, but nearly all are digested. Sometimes, however, a few
persist and appear about a week later in the insect's body cavity. This is an enclosed sac,
so that commonly they remain in the louse throughout its life; they appear to do it no harm.

Infection can only occur if a man crushes an infected louse and releases the spirochaetes
into a scratch or mucous membrane. This happens frequently among chronically lousy individuals

who may destroy some of their lice by bursting them between finger nails, or even between the
teeth.

Trench fever

The causative agent of trench fever is Rochalimaea quintana. This rickettsial disease is
characterized by intermittent fever, generalized aches and pains, negligible mortality and
multiple relapses. The body louse transmits the disease from individual to individual (humans
are the reservoir). Transmission takes place by contamination of abraded skin with infective

louse faeces. Infected people generally experience long-term rickettsaemia; R. quintana has
been recovered from the blood up to eight years after acute illness,

Measures against louse-borne diseases : '

Certain antibiotics are valuable for treatment of either typhus or relapsing fever; and
some measure of protection of individuals may be obtained by prophylactic immunization. To
deal effectively with epidemics, however, it is esséntial to reduce general lousiness as
rapidly as possible. This will be discussed in a later section.

Hygienic importance of head lice and crab lice

The direct effects of head and crab lice, like those of body lice, are to cause irritation

and consequent scratching. Secondary infection, especially with impetigo, is a frequent
consequence of neglected heavy infestatioms.

Head lice are much more prevalent than body lice both in the developed and developing
countries. During and immediately after World War II, vigorous countermeasures supplemented
by the new insecticides DDT and HCH (lindane) substantially reduced their incidence; however,
in recent years there is disturbing evidence of an upsurge (Gratz, 1977). Thorough and
extensive investigations in Britain have revealed an incidence of as much as 157 among children

in some cities and it is likely that similar figures would be discovered by careful searches in
other countries.

In contrast to the body louse which is today often more common on elderly people with poor
personal hygiene, the head louse tends to infest young people, especially children, more than
older ones, and the infested children are often clean in other respects. Persons with an
abundant growth of hair on the scalp are generally more liable to infestations of head lice
than those with short hair. It used to be thought that this was the sole explanation of the
higher incidence in girls and women; but the fashion for longer hair in boys and youths has

not ye: made them quite so liable to infestation as girls among whom infestation rates are
generaily higher.

Although head lic: tend to be discouraged by normal hair brushing, combing and washing,
one cannot guarantee that such operations will eliminate an infestation unless very thoroughly
done. For this reason it is perhaps not surprising that among the poorer children in an
industrial city, it was.shown that the liability to infestation increased with the size of the
family (at least up to five). No doubt this reflects the declining opportunities for close
attention by the more harassed mother and the greater crowding of the children, often in a
single bed, increasing direct contact and ease of transmission of the lice.
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The most satisfactory formulation for mass disinfestation is a dusting powder. This is
easily shipped, readily stored and easily applied by any type of dusting apparatus from com-
pressed air dusters to hand-operated dusters and even hand application. Dusts leave obvious
signs on the clothing and may be resisted by people unless the purpose is adequately explained.

Where populations are sudceptible to DDT, 107 DDT dusting powder is the ‘insecticide of
choice. It has a low acute and chronic toxicity to humans and as a dusting powder against
lice is not likely. tec contaminate the enviromment. Where resistance has occurred the compounds
in Table 1 may be used. -

For individual treatment about 30 g per person should be applied evenly over the inner
surface of garments touching the skin with special attention to seams, folds and tops of socks.
For mass treatment of large groups of people, clothing need not be removed and hand-operated
dusters or motor-driven air compressors with as many as 10 duster heads can be used. About
50 g of powder is shaken or blown into the clothing through the neck openings, up sleeves and
from all sides of the loosened waist or trousers. In delousing women an extra quantity may be
introduced down the neck of the dress and application at the waistline omitted. - The socks,
head covering, the inner surfaces of extra garments and bedding should also be treated.

One thorough treatment of infested clothing with insecticides such as . DDT and malathion
should be sufficient. Retreatments may be required at intervals of 3-4 weeks if infestations
persist or reinfestation is expected.

Insecticides - head lice

Treatment is directed against the infested parts - in heavy infestations the head louse
may be found on the hairs of other parts of the body. -~ Liquid formulations are more acceptable
than powders or dust. An aqueous suspension containing 1% lindane or a lotion containing
0.5% deodorized malathion in isopropyl alcohol can bé used or 27 temephos in an appropriate
solvent. Bioallethrin is in use in lotion and shampoos (0.3-0.4%) and in aerosols (0.6%).
Deltamethrin (0.03%) and permethrin (1%) lotion and shampoos are being developed.

Liquid formulations should be applied so that the hair is thoroughly wet to the skin.
Treated persons should not bathe or shampoo again for at least 24 hours. Ten to 20 ml of
emulsion or 5-10 ml of solution per head is the amount to apply. Since these formulations

should kill eggs as well as ‘the active stages, ‘one treatment is usually sufficient. Persistent
infestations should be retreated at 1-2 week intervals. 7

r

- Insecticides - pubic lice

Although crab lice are found most often in the pubic hair and in the perianal and axillary
areas, they may occasionally infest hair of the trunk, thigh and beard, eyebrows and eyelashes.
Powders or emulsions used for body or head lice control are effective. An isopropyl alcohol
lotion ‘containing 2% DDT, 1% lindane or 0.5% malathion can be used (see Table 1). For
eliminating crab lice from eyelashes a vaseline ointment containing pyrethrins is effective.

Powders, emulsions or lotions are applied by rubbing into the hairs. Treated parts t)
should not be washed for at least 24 hours after application. If one application is not
sufficient, Tetreatment may be carried out at 4-7 day intervals.

Resistance

Hurlbut et al. (1952) were the first to report DDT resistance in body lice. Following
further demonstrations of DDT resistance, insecticide dusts containing other compounds were
developed: other organochlorines (Eddy & Bushland, 1943), organophosphates (Cole & Burden,
1956) and carbamates (Cole & Clark, 1962). Resistance to several louse powders including
lindane and malathion has been reported. Wright & Brown (1957), Brown (1958) and Wright & Pal
(1965) conducted global surveys and summarized the resistance problem.
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With louse infestation a
growing problem,
pharmacists should make
sure patients can come to
them for knowledgeable
and discreet counsel.

By JOHN J. WROBLEWSKI, R.Ph.

ould you recommend that a pa-

tient shave his head or dust his
scalp with DDT? While these treat-
ments have been relegated to the his-
tory books, along with the practice of
dousing one’s hair with kerosene,
they were once serious approaches to
the problem of louse infestation.

Although complications resulting
from head, pubic, and body lice are
rare in the United States, these condi-
tions are embarrassing to the patient
and his/her family. What’s more, ac-
cording to Dr. Charles Bainbridge,
associate director of scientific ser-
vices for the Pfipharmecs division of
Pfizer Inc., New York City, the inci-
dence of louse infestation appears to
be spreading; it's estimated that two
to 10 million Americans are infested
with lice every year,

Many pharmacists, in concert with
pediculicide manufacturers, are join-
ing in a public education campaign to
help foster awareness and stop the
spread of lice, says Bainbridge.

A louse is an insect that’s barely
large enough to see, especially since
it's rather transparent. The head
louse, Pediculus humanis capitis,
ranges from 1.0 to 2.0 mm in length
and is found most frequently in the

Oradell, N.J. 07649,
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SIGNS AND SYMPTOMS

.- LOUSE INFESTATION

1. ltiching—s :

head or nape of
2. Scratch marks
3. Presence of ‘n

hair of the scalp where it produces an
intense, maddening pruritus. The
itching is the result of saliva injected
into the skin when the louse feeds.
“*All lice are bloodsuckers,”" says
Bainbridge, ‘‘and they can be rather
irritating. Sometimes secondary in-
fections can occur when people
scratch and abrade the skin.”’
Because children are less con-
cerned with hygiene and more apt to
share combs and hats or engage in
“‘rough and tumble’’ play, they are
the most frequent victims of pedicu-

losis. The lice are transmitted by di-
rect contact or by contact with fo-
mites such as clothing or brushes.
Diagnosis is relatively easy. The
female attaches an egg or **nit’” to the
base of a hair fiber; a single head
louse may deposit 140 nits in her 30-
day life cycle. The nits are small,

1. Only dirty or

2. You have to st
with today’s eff

3. pearly, and oval-shaped and look

something like dandruff flakes, but,

4. unlike dandruff, they are extremely

difficult to remove. “‘The female

5 glues her nits to the hair fibers with a

: kind of cement that would defy God-
zilla,” says Bainbridge.

6. R Pubic or **crab’” lice deposit nits in

Season:): « the pubic hairs. Infestation with this

7. Lice canbe

variety of louse, Phthirus pubis, fre-
quently extends to the perianal region
but may also be found in axillary,
beard, and mustache hairs. The lice
themselves are quite different ana-
tomically from head lice, being
shorter and more rounded, and having
larger claws—a crab-like appearance.

“*Pubic lice can be considered one
of the sexually transmitted diseases,”
says Bainbridge, and ‘‘tend to be
prominent among male homosexuals

animals.)

e

IMPORTANT CONSIDERATIONS IN
TREATING HEAD LICE

: i who have multiple partners.’”

2. liCh."?g_may Body lice, or Pediculus humanis
erad]cated corporis, are very rare in the United

3. Reapplicati States but are seen in war zones or
reappear. when people are subjected to over-

4. Treat the pati crowding or poor sanitation. They are
infested.

larger than head lice but somewhat
similar in shape. ‘‘Body lice live in .
the seams of clothing and move to the
patient’s body to feed,”’ says Bain-_
bridge. ““They are the only lice that
transmit serious diseases such as ty-
phus and trench fever.

" The only OTC pediculicides rec-
ommended by the Food & Drug Ad-
ministration’s Miscellaneous Exter-
nal Products Panel as safe and effec-
tive (Category 1) for the treatment of
lice contain pyrethrins (0.17% to

Vgt Tl 3

5. Clothes, bedding, etc.
hot water or dry-cleane

dn d. Carpets should be v:
oughly. Alternatively, items may be isol

-

which kills all lice in 0to35days.
6. Use a pyrethrin-containing aero:
s, and upholst

N

containing aerosol ¢
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Preface

With each passing year the term microbiology becomes a less
satisfactory umbrella for the many disciplines that it attempts
to cover. Bacteriology, immunology, virology, mycology, and
parasitology have each long since become separate and inde-
pendent disciplines. They are treated together in a single text
simply because they deal with the agents that cause infectious
diseases and with the mechanisms that hosts elaborate for de-
fense against them.

In spite of the undeniable triumphs of antimicrobial
chemotherapy, which has revolutionized the practice of medi-
cine and very likely represents the greatest single triumph
of biomedical science, “microbes” are by no means “con-
quered”; they continue to cause infections that demand a
large amount of the physician's time. In fact, knowledge
concerning new infectious agents, unsuspected properties
of known agents, additional mechanisms for the genesis
and persistence of infections, and the behavior of infectious
agents at the molecular, cellular, and organismal levels
is accumulating at an ever increasing pace. As a result,
the scope and complexity of the material presented to stu-
dents is expanding rapidly, and the compilation of a com-
prehensive textbook of manageable size is becoming ever
more difficult.

This new edition of Zinsser Microbiology, the nineteenth,
is designed for medical students experiencing their first ex-
posure to medical microbiology. To that end, we not only de-
scribe the pathogenic infectious agents and the diseases
that they cause, but alse discuss the basic principles of bacte-
rial physiology and genetics, of molecular and cellular im-
munology, and of molecular virology, our purpose being to
provide a firm basis for growth with the field throughout the
student’s professional career. The book is also designed as
a reference source for instructors; to that end each chapter is
supplemented with a selection of both reviews and important
original papers that provide a rapid entrée to any specialized
topic.

The nineteenth

_of the eighteenth e

ition represents a very extensive revision

updated. In the Basic Bacteriology section very important chap-
‘ters on the molecular basis of genetics and genetic variation
and exchange have been completely rewritten by a new con-
tributor, Dr. Ken Kreuzer; he has taken the place of Dr. Richard
Burns who died in 1984. The Clinical Virology section also
has several new contributors who provide completely new chap-
ters on arboviruses, rhabdoviruses, arenaviruses, and the hu-
man immunodeficiency viruses including the virus that causes
the acquired immune deficiency syndrome (AIDS); and the
chapter on recent and current developments in molecular
pathogenesis has also been completely rewritten. In the Basic
Virology section there is much new material, particularly in
the chapters on the molecular aspects of virus multiplication
cycles and on tumor viruses; these are areas in which a wealth
of very important new information is coming to hand, informa-

ion. Many portions of the text have been
completely rewritten and the remainder have been thoroughly

tion embodying new principles that are modifying drasticallly
our views of the nature of genetic material and of the mecha-
nisms that regulate its expression. Clearly these are areas of
vital importance to medical practitioners. The same applics
to the Immunology section where new chaptersion the cellulir
basis of the immune system, immunopathology, and on the
immune responses to infection have been provided. This sec-
tion provides a comprehensive account of both busic and clinicil
immunology, organized so as to highlight tepics currently
deemed of maximum relevance to medical students. Finally,
all chapters in the Medical Bacteriology, Medical Mycology,
and Parasitology sections have been thoroughly updated, with
new material added on recently recognized diseases such as
Legionnaire’s disease, the toxic shock syndrome, and Lyme dis-
case. Increased emphasis has also been placed on the vari-
ous organisms commonly associated with opjortunistic in-
fections which develop in immunocompromised patients or
in patients with prosthetic device implants. In these sections,
which like all other sections have been carefully edited by
a single editor so as to ensure uniformity of format, emphasis
is again placed on correlating the basic and clinical aspects
of each infectious agent so that the student may acquire
an appreciation of how fundamental research unravels the
complexities of host—parasite relationships. Each chapter
consists of (1) an introduction to the important biologic prop-
erties of the organism, (2) a description of the clinical infec-
tion in humans, including a discussion of the mechanisms of
pathogenicity, (3) a section on laboratory diagnosis that pro-
vides information on modern culture and immunologic proce-
dures, and (4) a discussion of the currently recommended
treatment.

With regard to the bibliography, we have: again elected
not to reference specific statements in the text but to ap-
pend to each chapter a list of recent reviews and key original
papers. The former will quickly guide the reader to awy
specific aspect of microbiology and immunology that Ise
or she wishes o pursue; the latter provide the detailed
considerations awd circumstances that have gone into the
genesis of the mwst importamt discoveries. Many of the
papers that are wited already aire, or no doubt will soon the-
come, “classics.”

We have tried not to increase the size of the book—so
easy task in view of the enormeous amount of new informaition
that has accumulated since publication of the last edition in

.1984. Obviously, this has entailed the omission of a certain ~
umour wever, we are confident that there

amount of older material;

are no major gaps and that i our presentation of the newest

advances we have not sacrificed careful and logical explanations

of fundamental principles.

The list"6F individuals who have helped to produce this
volume extends far beyond the circle of our colleagues who
contributed textual material and to whom we are profoundly
indebted. We would especially like to thank our many col-
leagues who permitted us w use illustrative material and who

xiii




xiv

almost invariably supplied us with original photographs, and
the many publishers who allowed us 1o reproduce previously
published material. We would also like to thank the artists
who did a superb job in drawing the innumerable charts and
diagrams, and the many secretaries who cheerfully massaged
the ext on their word processors again and again. Finally,
we wish 1o express our appreciation to the stafl of Appleton

& Lange for their efficient coo
edition.

PREFACE
peration in producing this new

Wolfgang K. foklik
Hilda P. Willett

D. Bernard Amos
Catherine M. Wilfert




THIS COPY 18
ON COURSE §
RESERVE

. NON- |
i CIRCULATING §

\




viii

38. Vibrionaceae
Peter Zwadyk

39. Pseudomonas
Peter Zwadyk

40. Yersinia -
Laura T. Gutman

41. Francisella :
Laura T, Gutman

42. Pasteurella and Miscellaneous
Gram-negative Bacilli . . . . .
Laura T. Gutman end Hilda P. Willett

43, Brucella . . . .

Catherine M. Wilfery

44, Bacallus o
Suyalam Osterhout

45. Introduction to the Anaerobic Bacteria:

Nonispore-forming Anaerobes
Gale B. Hill

46. Clostridium . . . . . . . .
Gale B. Hill, Suydam Osterhout, and
Hilda P. Willett

47. The Spirochetes
Laura T. Gutman

48. Campylobacter and Spirillum
Laura T. Gutman

49. Oral Microbiology . . . . . .
Joyce W. Jenzano and James J. Crawford

50. Legionellaceae
o, Peter Zwadyk

(" 5L Rickewsiae . . . . . . . . ;
Suydam Osterhout and Hilda P. Willeit
52. Chlamydiae I
Priscilla B. Wyrick, Laura T. Guiwman, and
Richard L. Hodinka

53, Mycoplasma :
Suydam Osterhout

Section IV. Basic Virology

54. The Nature, Isolation, and Measurement of
Arimal Viruses
Welfgang K. Joklik

55. The Structure, Components, and
Classification of Viruses
Wolfgang K. Johlik

56. Viruses and Viral Proteins as Antigens
Woligang K. Joklik

57. The Virus Multiplication Cycle
Wolfgang K. Johlik

58. Effect of Virus Infection on the Host Cell
Wolfgang K. Johlik

59. The Genetics of Animal Viruses
Wolfgang K. Johlik

480

487

493

502

506

514

519

524

537

555

572

578

588

592

609

617

624

631

662

667

704

710

62. Bacteriophage
Kenneth N. Kreuzer

Section V. Clinical Virology
63. Pathogenesis of Viral Infections o _ms
Catherine M. Wilfert and Wolfgang K. Joklik
64. Diagnostic Virology
Catherine M. Wilfert

65. Poxviruses . .
Robert P. Drucker

66. Herpesviruses . .
Sandra N. Lehrman

67. Adenoviruses and Adenovirus-
associated Viruses
Sandra N. Lehrman

68. Human Papovaviruses
Sandra N. Lehrman

69 The Enteroviruses
Ross E. McKinney

70. Viruses in Gastrointestinal Tract Infections
Catherine M. Wilfert

71. Influenza Viruses
David W. Barry

" 72. Paramyxoviruses

Catherine M. Wilfert

73. Measles and Subacute Sclerosing
Panencephalitis ;
Samuel L. Katz

74. Rubella (German Measles)
Samuel L. Katz

75. Arboviruses . . .
Joseph B. McCormick

76. Rhabdoviruses (Rabies) and Filoviruses
(Ebola-Marburg Viruses) -
Joseph B. McCormick

77. Arenaviruses , .
Joseph B. McCormick
78. The Hepatitis Viruses

John D. Hamilton

79. Human Retroviruses
Barton F. Haynes

80. Rhinoviruses, Reoviruses, and Parvoviruses
Catherine M. Wilfert and Robert P. Drucher

81. Subacute Spongiform Encephalopathies/
Unconventional Viruses T
Catherine M. Wilfert

Section VI. Medical Mycology

82. General Characteristics of Fungi
Thomas G. Mitchell

83. Principles of Fungous Diseases
Thomas G. Mitchell

84. Systemic Mycoses

L . M o axta M

CONTENTS

757

773

780

785

790

802

806

810

815

820

826

835

839

842

848

852

855

862

869

875

879

887

895



1 Rickettsiae

¥ Rickettsiaceae

Morphology and Physiology
Cultivation and Growth
Metabolism
Resistance

Antigenic Structure
Serologic Diagnosis
Weil-Felix Reaction

Determinants of Pathogenicity
Host Defenses

® Clinical Infection
The Spotted Fever Group
* Rocky Mountain Spotted Fever (Tick-borne Typhus)
Epidemiology
Pathogenesis
Clinical Manifestations
Laboratory Diagnosis
Treatment
Prevention
Rickettsialpox
Epidemiology
Pathogenesis
Clinical Manifestations
Laboratory Diagnosis
Treatment and Prevention
* Other Tick-borne Diseases
* Rickettsia Not Associated with Human Disease
The Typhus Group
* Epidemic Typhus (Louse-borne Typhus)
Epidemiology
Clinical Manifestations
Laboratory Diagnosis
Treatment
Prevention and Control
Brill-Zinsser Disease
Epidemlclogy
Clinical Manifestations
Laboratory Diagnosis
Treatment and Prevention
* Murine Typhus (Endemic Typhus, Flea-borne Typhus,
Rat Typhus)

.

Epidemiology
Clinical Manifestations
Laboratory Diagnosis
Treatment and Prevention

* Rickettsia canada Infections

Scrub Typhus {Chigger-borne Yyphus),
Tsutsugamushi Disease
Epidemiologv
Clirsical Manifestations
Laboratory Diagnosis
Treatment
Prevention

Other Rickettsioses

® Trench Fever {Shirbone Fever)
Epidemiology
Clinical Manifestations
Laboratory Diagnosis
Treatment
Prevention and Control

® Q Fever

Epidemiology

Clinical Manifestations

Laboratory Diagnosis

Treziment

Prevention and Control

Sennetsu Rickettsiosis

Epidemiology

Clinical Manifestations

Laboratory Diagnosis

® Ehrlichia canis Infection

Bartonellaceae

* Morphology

® Physiology
Cultural Characterisiics
Cell Entry

® Clinical Infection
Epidemiology
Pathogenesis
Clirical Manifestations
Laboratory Diagnosis
Treatment
Control

\ﬁ—__———*__%_

R ——



¥ CLAPTER 47. THE SPIROCHETES

R AN P

e

rian passage to occur. The infected tick may survive for years
without food in environments of low humidity. The infection
is transmitted by ticks both by contamination of the bite with
coxal Auid and by the salivary fluid. The life span of the tick
is not shortened by carrying borrelia. Many Ornithodoros species
will feed on a variety of hosts.

B. hermsii and its vector are found primarily at elevations
above 3000 feet and are associated with tree squirrels and
chipmunks, which may carry the ticks into cabins where they
become established. O. turicatae parasitizes goats, sheep, and
rodents and is found in caves and animal burrows mainly in
Florida and Mexico. O. parkeri inhabits the homes of ground
squirrels and prairie dogs at lower elevations than O. hermst
and is widely distributed geographically. Numerous other small
mammals also serve as reservoirs for tick-borne Borrelia, includ-
ing rats, mice, rabbits, opossums, and hedgehogs. Birds have
not been implicated. Once infected, the tick may harbor the
disease for many years. However, tick-borne disease is not
rapidly spread and, in the United States, is responsible only
for sporadic cases.

In the United States, relapsing fever is a disease limited
to persons who have come in contact with infected ticks. This

sst commonly results from vacationing in a tick-infested sum-

r cottage. In one recent outbreak, 11 of 42 members of a
Boy Scout troop contracted relapsing fever. Most of the infected
had slept in a rodent-infested cabin, whereas the scouts who
were younger had slept in tents and did not become infected.
The spring and summer distribution of disease coincides with
the season of maximal tick activity and the avocational invasion
of humans into tick-infested areas. In the United States, foci
of tick-borne borreliosis occur mainly in the western states,
particularly Oklahoma, California, New Mexico, Colorado,
Washington, Texas, and Kansas, which may reflect the distribu-
uon of Omithodoros ticks.

In some areas of Africa, inhabitation of the home by Omi-
thodoros moubata is considered to be good luck and has resulted
in introduction of disease.

Louse-borne Disease. The human body and head lice, Pedicu- _

Ius humanus corporis and Pediculus humanus capils, ate the vectors
of ‘epidemic relapsing fever caused by B recurrentis, lthough
théré is somie evidence that bédbugs may occasionally also trans-

mit the disease. After the louse ingests Borrelia, the organisms
pass exclusively into the hemolymph and cenual ganglion.
Because other organs are not invaded, there occurs neither
transovarian transmission nor direct infection during the feed-

ing by an intact louse. Borrelia escape the louse to infect the
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host only when the louse is injured, as may occur during scratch-
ing. A single louse can, therefore, infect only one person. The
infected louse remains infectious for its life span, which is
approximately 10 o 60 days. Lice may rapidly and widely
disseminate disease. Epidemics usually occur in the cold sea-
sons, among the crowded and poor, and in homes with inade-
quate hygiene. Because of a narrow temperature preference,
the louse typically leaves a febrile patient in search of a new
host, thereby potentiating rapid spread of an epidemic. Al-
though B. recurrentis is considered to be the louse-borne species,
tickborne Borrelia may also be transmitted by lice. No natural
animal reservoir of B. recurrentis is known. Currendy, B. recur-
rentis is endemic, primarily in areas of Ethiopia.

Relapsing fever may occasionally be acquired by means
other than louse ortick infestation. For example, wransplacental
transmission has caused congenital disease, and infected blood
may be the cause of laboratory accidents leading to infection.

Pathogenesis. During the entire course of borreliosis, there
is a constant spirochetemia, which worsens during febrile peri-
ods and wanes between recurrences. Specific pathogenic factors
are ill-defined.’ However, the organisms appear to contain a
heat-stable pyrogen that is not endotoxin. Skin biopsy speci-
mens of infected persons have shown that there is no inflamma-
tory response around the spirocheies that are within the dermis
and that the dermal vessels show no thrombosis or other evi-
dence of vasculitis, as would be expected if endotoxin were
produced.

Borrelia are actively phagocytized by PMNs of humans.
Immune serum both enhances phagocytosis and exerts a direct
effect on B. hermsii causing decreased motility and viability
and increased agglutination.

Clinical Manifestations. Prior to the development of effective
antimicrobial agents, fever induction was used in the therapy
for ‘ertiary syphilis. Induced infection with Borrelia was often
selected for this purpose, and much of our present knowledge
concerning prodromata, incubation period, natural history,
and complications stems from these experiences.

The symptoms and severity of relapsing fever depend
on the immune status of the host, geographic location, strain
of Borrelia, and phase of the epidemic. There may also be
comsistent differences between seme characteristics of louse-
borne disease and tick-berne disease, but both forms will be
described together (Table 47-6).

The natural history of a couzse of relapsing fever includes
the incubation period, the prima:y attack, the afebrile interval,

TABLE 47-6. CLINICAL MANIFESTATIONS IN RELAPSIMNG FEVER

Mean Walue of Incidenie

Manifestation

Tick-borne Disease’

Louss-borne Diseasa®

Incubation period (days)

Duration of primary febrile attack (days)
Duration of afebrile interval (days)
Duration of relapses (days)

Number of relapses

Maximum temperature (primary attack)
Splenomegaly (%)

Hepatomeaalyv (%)

=7

31 5.5

6.8 9.25

25 19

3 1
~105F (40.5C)

41 77

17-18 66
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and subsequent attacks. In epidemic, endemic, and therapeuti-
cally induced disease, few prodromata have been noted. The
incubation period is approximately 6 days, with a range of 2
to 14 days. Late in the incubation period the patient may
experience chills. The onset is usually very sudden and accom-
panied by fever, headache, tachycardia, and muscle pain. The
initial attack usually lasts 3 to 7 days, may be longer for louse-
borne than for tick-borne disease, and ends by crisis. The fever
is usually continuous.

A macular rash is seen in varying numbers of patients
and usually appears near the end of the first paroxysm. Hepa-
tosplenomegaly, jaundice, nausea, and vomiting are common.
Bronchitis and bronchopneumonia are frequent in the United
States. Meningeal signs with and without encephalitic disease
may affect up to 30 percent of some groups of patients, and
ocular disease is common.

The crisis is coincidental with the immune response. >ca-
sionally, the crisis is associated with shock. Usually, the teripera-
ture returns to normal, and the patient is asymptomatic until
the subsequent attack. The interval between initial and + bse-
quent attacks is usually shorter with louse-borne disease, 5 to
9 days, than with tick-borne disease, which is approximately
14 days.

Data from the period 1921 to 1941 described the course
of untreated tick-borne disease as follows: no relapse, 16 per-
cent; one relapse, 20 percent; two relapses, 27 percent; three
relapses, 17 percent; four or more relapses, 18 percent of
cases. A similar distribution of relapses has occurred in some
cutbreaks of louse-borne disease.

Subsequent attacks are usually shorter in duration, less
severe, and with increasingly shorter apyrexial periods between
attacks but are otherwise clinically similar to the initial episode.
Most physicians fail to diagnose relapsing fever until one or
more relapses have occured.

Treatment and Prevention. Treatment of relapsing fever in-
cludes general supportive measures such as fluid and electrolyte
therapy. Evaluation of the efficacy of antimicrobial therapy
has been inhibited by the lack of information on in vitro sensitiv-
ity. The most clinically effective antimicrobial agents appear
to be tetracyclines and chleramphenicol. Streptomycin has been
found to modify the disease, although it may fail to prevent
relapses.

Prevention of relapsing fever is dependent on control of
exposure Lo the arthropod vectors. In tick-borne borreliosis,
this includes wearing protective clothing, careful cleaning of
rodent-infested cabins, followed by spraying with appropriate
insecticides such as aldrin, benzene hexachloride, or malathion.
Louse-borne relapsing fever is controlled by the application
of good personal and public standards of hygiene.

LYME DISEASE

The discovery or emergence of a newly recognized illness is
a particularly exciting event in the history of infectious diseases.
In 1975 a newly recognized syndrome consisting of an illness
that was associated with a unique skin lesion, erythema chroni-
cum migrans (ECM), was recognized in a cluster of rural chil-
dren in Lyme, Connecticut. This illness, now known as Lyme
disease, is also referred to as ECM, Lyme arthritis, and Bann-
warth’s syndrome. The causative agent of Lyme disease is a
new species of Borrelia, B. burgdorferi, named for Dr. Burgdorf,
the microbiologist who isolated and identified the agent. The
rapid elucidation of the etiology, diagnosis, sequelae, and treat-
ment of this major disease is one of the recent and exciting
events in clinical microbiolasv and enideminlaocu

SECTION I11. MEDICAL BACTERIOLOGY

its general morphology. It is similar in size to Treponema species,
It has seven periplasmic flagella per cell end, which is less
than the number for other Borrelia species, which contain 15
to 20 (Table 47-5).

Attributes of B. burgdorferi that led to its classification as

a Borrelia species include its transmission by ticks, in vitro cul-
ture in a modified Kelly’s medium as are other Borrelia species,
and microaerophilic metabolism. Also, the chromosomal DNA
nucleotides of B. burgdorferi show mole percent guanine-plus.
cytosine ranges that are similar to those of other North Ame;.
can borreliae and that differ from those of Leptospira and
Treponema species. DNA homology studies similarly indicate
considerable homology between B. burgdorferi strains of other
North American borrelia.

European forms of the disease caused by B. burgdorfer;
have a lower incidence of arthritis and a higher incidence of
neurologic disease when compared with disease in the United
States. To examine possible reasons for these dissimilarities,
antigenic components of strains from a wide variety of sources
have been examined. Analysis by polyacrylamide gel electro-
phoresis of the major exposed proteins of the spirochetal sur-
face, the OspA proteins, has revealed differences between the
U.S. and most European strains. It is not yet known whether
B. burgdorferi resembles other Borrelia species in its capacity for
antigenic variation.

Clinical Infection

Epidemiology. B. burgdorferi is transmitted through the bite
of a tick. Ticks that are known to harbor and transmit Lyme
disease to humans include Ixodes pacificus on the West Coast,
Ixodes dammini on the East Coast and Midwest, Ixodes ricinus
in Europe, and Ambylomma americanum, the Lone Star tick that
is also a vector of tularemia and Rocky Mountain spotted fe-
ver. The preferred host for nymphal Ixodes ticks is the deer
mouse, and for adult ticks it is deer. The human disease is
mainly transmitted by nymphal ticks, which are very small and
aggressive,

In the United States there are three major foci of recog-
nized cases of Lyme disease; the midwestern coast, Minnesota
and Wisconsin, and the northeast coast. However, almost 30
states have reported cases, as well as Europe and Asia.

Clinical Manifestations. The clinical disease commonly pres-
ents as three consecutive stages of illness. In the initial stage
there is a highly characteristic expanding skin lesion that usually
shows a papule at the site of the tick bite, has sharply demar-
cated borders, often shows relatively minimal involvement of
the skin centrally, and is often accompanied by various constitu-
tional symptoms such as malaise, fever, headache, and stiff
neck. The lesion may reach a large size, fade over several
months, may periodically recur, and may be associated with
multiple other annular lesions at other sites.

The subsequent stage of the disease is estimated to occur
in about 5 to 15 percent of patients and is characterized by
the onset of neurologic or cardiac involvement, usually within
a few months or less of the initial lesion. Headache, Bell's
palsy, radiculoneuropathy, myocarditis, and arrhythmias are
common presentations.

The third recognized stage of disease primarily involves
migrating episodes of arthritis and occurs weeks to months
after the tick bite. Each event may last as long as several months,
remits, and may be followed by another attack in another joint.
This may continue to be associated with fever and last for

several years. The arthritis is not destructive, and joints are
ralativelv nnrrmial afiar vraercl st
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period and severity of the disease may be related 1o the size
ot the inoculum of R, rickeusi,

Host Defenses

The relative importance of various host defense mechanisms
m humans infected with ricketsiae i uncertain. It is apparent,
however, that host defense against rickettsial intections involves
both humoral and cell-mediated immunity. Delayed hypersen-
SILVILY (O typhus-group antigens develops after human R. pro-
wazekn infection, and lymphocyte-mediated hypersensitivity
also can be demonstrated after vaccination or infection with
C. burnetii. Lymphocytes collected from humans previously in-
lected with R, ricketisii undergo blast transformation after in
VILro exposure to spotted fever group antigens. An interaction
between humoral antibody (opsonins) and macrophages is re-
quired for effective killing of R. prowazekii by human macro-
phages. Similarly, anuibody-treated R. ricketesii are phagocytized
and destroyed by guinea pig peritoneal macrophages, whereas
unureated rickeusiae replicate and destroy peritoneal phago-
cvuc cells. Although resistance o B, typhi infection is not trans-
lerred by immune serum, resistance 1o intradermal challenge
with R eypha is transferred by immune spleen cells. In additon,
even unopsomzed rickeusiae are destroyed by macrophages
that have been treated with lymphokines from rickettsial anti-
gen-treated mouse spleen cells, The lymphokine activity has
been auributed 1o interferon-y. li has been postulated that
mterferon-y, a soluble product of T lymphocytes, is probably
the mechanism for the effective control of rickettsiae within
infected cells. In concert with antibody and macrophages thal
deal wuth extracellular rickettsiae, a complete system would
be available for the immune elimination of R, Prowazekn.

CLINICAL INFECTION

Among the diverse clinical illnesses produced by rickettsiae
dre primary pneumonia (Q tever), fulminant vasculitis (Rocky
Mountain spotted fever), a febrile illness associated with a ve-
sicular rash (rickcilsialpux}, asymptomatic infection (trench fe-
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ver), a recrudescent infection appearing many years after pri-
mary infection (Brill-Zinsser disease), and endocardiug (Q
fever) (Table 51-3). Endothelial damage secondary 1o angiits
1S & common binding in rickeusial infections, parucularly ip
spotted lever and typhus.

THE SPOTTED FEVER GROUP

The basic pathologic process in the spoued lever group is «
widespread vasculis involving the skin, with production of 4
rash. More severe disease can lead 1o disseminated intravascular
coagulopathy with petechial and purpuric skin manifestations.

Rocky Mountain Spotted Fever (Tick-borne Typhus)
Epidemiology

Prevalence. Rocky Mountain spotted fever has been recog-
nized as a distinet clinical entity for almost a ceniary. Although
the disease got its name from the Rocky Meuntain region
where it was first recognized, subsequent studies have shown
that it is, instead, much more common in the Picdmont region
of the southeastern United States (Fig. 51-2). Cases continue
1o be reported, however, in small numbers froni almost every
state in the United States. During 1984, 838 cases ol Rocky
Mounuain spotted fever in the Unied States were reported
Lo the Centers for Disease Control, and many other cases un-
doubtedly were cither not reported or not diagnosed (Fig.
Hil=3): Rocky Mountain spotted fever accounts for over 95
percent of the reported rickeusial disease in humans in the
United States.

Most cases of Rocky Mountain spotted fever in the eastern
and the southern United States oscur in children and adoles-
cerns, whereas in the Rocky Mountain region, adult men are
more commonly affected. The seasonal distribution of Rocks
Mountain spotted fever is related to the activities of the tick
vector, with the result that the disease makes 1ty appearance
in April and continues through August. This seasonal distribu-
tion should be stressed because any febrile illness occurring
dusing these months in endemic areas 15 suspect for Rocky
Mountain spotied fever. In additi m, cases of this disease have

TABLE 51-3. EPIDEMIOLOGIC FEATURES OF SELECTED RICKETTSIOSES

Weidl-Felix
Etiologic Geographic Arthropod Animal -
Disease Agent Distribution Vector Reservoir 0X-19  0OX-2  O0OXx-K
Spotled fever group
Rocky Mountain R. rckertsi North and South America  Tick Wild rodents, dogs + +
spotled fever
Rickettsialpox R. akan Worldwide Mite NMiouse 5 =
Boutonneuse fever R conorn Mediterranean countries,  Tick Wild rodents, dog: + t:
Africa. India
Queensland tick ty- R. australis Australia Tick VVild rodents, marsupi- + &
phus als
North Asian tick ty- R siberica Sibera, Mongolia Tick WWild rodents + +
phus

Typhus group

Epidemic typnus R. prowazok, [ 5 TR
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mite bite. The hrst sign ol disease is a local erythematous
papule thae evolves first into a vesicle and then into an eschar,
Approsiniiely 3o 7 davs alter the appearance ol the eschar,
dulls and fever begim abruptly and may be associated with
headache, maliose, and myalgia. Within 72 hours of the appear-
ance ol fever, a generalized maculopapular rash becomes ap-
parent and soon evolves nto a vesicular e uption, Differentia-
von ol the rash of ricketsialpox from chickenpox is importan
and s based on the following observations concerning the rash
ol nicketsudpox: (1) it occurs more olten in adults, (2) 1t is
assacated with a primary eschar, and (3) the cutaneous vesicles
are surrounded by papular rings. In contrast, the rash of chick-
enpox occurs most often in children, is entively vesicular, and
licks & primary lesion. Smallpox does not have a primary eschar,
s assoctated widh an eruption that evolves into pustular lesions,
and usually s a more severe illness.

No Lualines auributable 1o ricketsialpox have been re-
orted. Although a small scar may occur at the site of the
nmary lesion, the vesiculopapular eruption heals without
hL{il'llll}%.

Laboratory Diagnosis. Weil-Felix antibodies do not appear
alter infecuon with R, akari. However, complement-fixing anti-
bodies can be detected 1 1o 2 months afier the onset of illness.

R. akart can be isolated from the blood and the vesicular
fluid from lesions of infected persuns. Such isolations require
the techmeal Tacilities of speaially equipped laboratories and
are accomplished by the inoculation of inlecred specimens o
Liboratory wimuals or embrvonated hens Cgps.

Treatment and Prevention. Both tetracyvcline und chloram-
phemeol produce rapid defervescence wand clinical Improve-
ment

Measures aimed e conwolling both rodent populations
and thew ne cctoparasites will prevent transmission of R,
akari 1o humans.

Other Tick-borne Diseases
Other speaies of Ruckettsie cause tick-borne diseases that in
AL respedts resemble Rocky Mountain spouted fever (Table
=2y Phey are found on several continents and cause sporadic
cises of wonild chmeal pacern. Ricketista sibirica, the agent of
North Asian nck typhus, Rickettsia australys, the agent of Queens-
Laned tick 1y phus,and Rickettsia conoru, the agent ol boutonneuse
lever, are very similar but, by the use of cross-immunity and
mouse-toxim neutralization tests, have been shown o be sepa-
rate organisins, North Asian uck typhus occurs in central Asia,
Mongolia, and the Siberian region of the USSR. Queensland
ktyphus occurs in Australia, and boutonneuse fever occurs
4 the Mediterranean region, Africa, and India. Boutonneuse
fever hus also been called South African tick bite fever, Kenya
dek tvphus, and Todian tck typhus,

All three of these rickettsiae are maintained in nature in
both ixodid tcks and wild animals. Humans only accidentally
citer then natural cvele of infection and are not important
methe niuntenance of the rickeusiie in nature,

Discises caused by these rickeusiae are characterized by
losci) eschans or skin lesions atthe site ot tiel ateichmeaner Al

599

reactivity with other members of the spotied lever group oc-
curs. All three ricketsiae are sensitive 1o both hloramphenicol
and tetracyeline

Rickettsia Not Associated with Human Disease
Rickettsia parkerr, Rickettsie monsana, and Ricketsia e plual
are species serologically related o the spoued fever group
but whose disease potential in hamans is currently unknows.
R parker, originally relerred 10 as the “maculatum agent.”
was hrstisolated trom Gulf Coast ticks (Amblyomma maculation)
removed from cattle in eastern Texas. Subsequent isolations
of this rickettsia were made from the same tick species in Missis
sippi and Georgia. The southeastern and south central region
of the United Stues is also an enzootic area of R, vwketisi,
which is found primarily in 0. wanabibs but atso in several
other species of tcks. R parkert has not been solated {rom
any of these ticks, nor has R, rcdetts been isolated from A
maculatum. To dace, R. parkert has not been isoliced from any
other ticks or from any other pait of the world The reason
for this hostspeciiaty is unclear, butan interference phenome-
non has been invehed as an explanaton. I a large proportion
ol A maculatum are naturally infecied with R, parkert, any othen
rickettsia would be excluded [rom that particular niche, This
could also explairs the absence of R. parkers i1 the natural
acarine hosts ol R rickettsie.

Romontana wasinitially isolated from ticks in eastern Mon-
tania, but subsequent isolations in other states suggest that i
is widely distributed in natural cyeles mvolving small rodents
and ucks, Koomondene 1s @ nataral parasite ol the maponr nek
hosts of B recketsee but is anugeuically disting lom wny of
the tick typhus vickeusiae. Guinca pigs immunized with B
mondana ave almost completely provected agamst challenge with
K. ricketsu,

Korlupreephali another member ol the spoted fever group,
hias been isolated from brown dog ticks (Rhipieephatus sangui-
reens) i several southeastern states, It is widespread and com-
maon in occurrence. R rhupicephair differs biologic ally and anu-
genically fram R ricketissae. “There s no evidence ol
pathogenicity for the dog or for liumans, but it has been hy
pothesized that this species as well as R. monianc: may provide
partal protection ol dogs against R. rickettsu.

THE TYPHUS GROUP

The typhus group of rickeusiae cause epidem s tphus (and
its recrudescent wnfection, Brill-Zinsser disease) and murine
typhus. Typhus-group organisms are characteri ced by intrac-
toplasmic growth and a common, soluble, grou-specific, coni-
plement-hixing aatigen,

Epidemic Typhus (Louse-borne Typhus)
Epidemic typhusis a louse-borne disease caused by R prowcce-
A, arickeusia named after the Polish investigaior von Prowasek
who died ol typhus contracted in the course of his studies.
The disease buas had o remendous mmpact on the history ol
humans. According to Zinsser, Napoleon’s retreat Trom Mos-
cow “wuas started by g louse.” In World War 1

teishitis wels



600

Ecology and Transmission. R. prowazekii, the etiO!ESaic agent

of epidemic typhus, can infect

(Pediculus humanus corporis) dnid the" Ead Ped
nis capitis), the former being the more sighificant vector Thé
body louse feeds only on humans, and all three stagés of its
life cycle (egg, nymph, and adult) can occur on the same host.

Lice become infected after taking a blood meal from a
rickettsemic human. Several days later the ingested rickettsiae
have multiplied sufficiently in the louse, and infective rickettsiae
appear in the arthropod’s feces. If the louse encounters a sus-
ceptible human at this point, transmission of R. prowazekii may
occur. During each blood meal the louse defecates. The feeding
process is irritating, and scratching by the host produces minor
excoriations that function as portals of entry for the rickett-
siae in the louse feces. Lice do not transmit R. prowazekii to
their progeny but succumb to their infection within 1 to 3
weeks,

Because louse-human-louse transmission thrives under
conditions in which individuals wear the same clothes continu-
ously in crowded environments, it is not surprising that major
epidemics have occurred in association with war, poverty, and
famine. Persons in cold climates are more likely to acquire
typhus infections, particularly if they are forced by poverty
or unusually hard circumstances to wear the same clothes for
long periods of time. Lice actively seek out locations where
the temperature is approximawely 20C, a temperature often
found in the folds of clothing. Lice will abandon a host with
a body temperature of 40C or greater as well as the body of
a dead person.

The finding of an association of sporadic cases of epidemic
typhus in the United States associated with the flying squirrel
has raised a question as to the existence of another reservoir
of this rickettsial agent. The exact mechanism of transmission
between the rodent and the husnan is poorly understood.

th the human body Touse

Clinical Manifestations. The incubation period typically
ranges from 10 to 14 days. Prodromal symptoms of headache,
malaise, and minimal temperature elevations sometimes occur,
but usually the onset is abrupt, with generalized myalgias, chills
or chilliness, fever, and headache. Headache is characteristically
frontal, severe, and unremitting. Other less specific symptoms
are often present, including gastrointestinal complaints, weak-
ness, and cough. Splenomegaly may be present, as may menin-
gismus. The spinal fluid is typically normal.

A skin rash usually occurs from 4 to 7 days after the
onset of illness. It may first appear as a patchy cutaneous ery-
thema and progress to maculopapular, petechial, or hemor-
rhegic forms. In contrast to Rocky Mountain spotted fever,
the rash in typhus usually spares the palms, soles, and face
and characteristically appears first on the trunk and later
spreads to the extremities. A wide variety of complications
may occur in severe cases, including mental changes (stupor
and delirium), hypotension, oliguria and azotemia, and even
gangrene of the skin, genitalia, and digits.

Untreated, the disease may last up to 3 weeks. Mortality
has varied from 10 to 40 percent in different outbreaks. Case
fatality ratios have been shown to increase with increasing age.
Survivors of epidemic typhus are generally immune for years
after their primary infection although mild recurrences of ill-
ness (Brill-Zinsser disease) may occur years later.

Laboratory Diagnosis. Once a clinical diagnosis is made, treat-
ment should be instituted before laboratory confirmation. Sub-
stantiation of a clinical diagnosis can be obtained either by
isolation of R. prowazekii or by serologic means. The former
is difficult, potentially dangerous, expensive, and involves spe-
cialized personnel and equipment.
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in the second week after onset. Generally, agglutination is maxj-
mal with OX-19 strains, although strongly positive reactions
with OX-2 antigens sometimes occur. Serial serum specimens
should be tested rather than a single convalescent sample. A
fourfold rise in agglutinating titer is suggestive of recent infec.
tion,

Antibodies against group-specific, complement-fixing anti-
gens (prepared from yolk-sac-grown rickettsiae) typically ap-
pear in the third week after onset. Microagglutination and

fluorescent antibody tests are also available through specialized
laboratories.

Treatment. Both chloramphenicol and tetracycline produce
prompt defervescence and clinical improvement when given
early in the course of the illness. Patients who develop circula-
tory and renal complications before receiving either antibiotic
may die despite therapy.

Prevention and Control. 1t is possible to interrupt epidemic
louse~human-louse transmission of R. prowazekii by mass appli-
cation of insecticides to humans and their clothing. Some
populations of lice, especially in Africa, have become increas.
ingly resistant to insecticides (including DDT and malathion),
Once free of lice, patients with typhus are not infectious. Ty-
phus vaccine prepared from infected yolk sacs is also an effec-
tive control measure. Although controlled studies in humans
are lacking, it is generally accepted that typhus vaccine lessens
the severity and shortens the course of clinical disease. Two
doses of vaccine 4 weeks apart are necessary for primary im-
munization. Booster doses are recommended every 6 1o 12
months during periods of exposure.

Brill-Zinsser Disease

Individuals who previously have had epidemic typhus may
develop recrudescent infection many years later. This illness
was named for Nathan Brill, who first recognized and described
the clinical features, and Hans Zinsser, who first suggested
in 1934 that the disease was a relapse of a prior epidemic
typhus infection. Epidemiologic, clinical, and experimental
evidence has since been published that confirms Zinsser's
hypothesis.

Epidemiology. In the United States, recrudescent typhus oc-
curs primarily in immigrants from previously endemic areas
such as eastern Europe. The disease may occur in an individual
living in a louse-free environment, and many years may have
passed since the patient's initial infection with R. prowazekii.
However, lice that feed on a patient with recrudescent typhus
can become infected, and if local conditions are favorable for
louse-human-louse transmission, an outbreak of epidemic ty-
phus may result. Latent human infection thus is an inter-
epidemic reservoir for R. prowazekii.

Clinical Manifestations. Brill-Zinsser disease is a milder ill-
ness than classic epidemic typhus; skin rash is rarely seen,
and the duration of disease is shorter (less than 2 weeks). Fever
may be erratic instead of sustained. As in epidemic typhus
and other rickettsial diseases, headache, malaise, and myalgias
are common symptoms. Complications and fatalities are rare.

Laboratory Diagnosis. In the United States, Brill-Zinsser dis-
ease should be suspected when fever of obscure origin occurs
in a foreign-born person from an area where epidemic typhus
has occurred and who complains of an intense headache and
develops a maculopapular skin rash on the fourth to sixth
day of illness.

Weil-Felix agglutinins often do not develon im mariente
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fixing antibodies may be detected during the second week after
onset, which is earlier than in patients with epidemic typhus.
Because some typhus patients may have detectable comple-
ment-fixing antibodies many years after the primary infection,
an isolated convalescent serum sample may yield confusing
results. Therefore, a fourfold complement-fixing antibody titer
rise should be sought in patients suspected of having recrudes-
cent typhus.

Consistent with Zinsser's hypothesis, it has been found
that patients with epidemic typhus initially have an IgM fol-
lowed by an IgG antibody response whereas patients with Brill-
Zinsser disease initially have an anamnestic 1gG antibody re-
sponse. This microimmunofluorescence test is the most sensi-
tive and reliable method to differentiate between Brill-Zinsser
disease and primary epidemic typhus.

The clinical history, epidemiologic setting, and dynamics
of the antibody response are helpful in distinguishing among
epidemic, recrudescent, and murine typhus.

Treatment and Prevention. As in epidemic typhus, tetracy-
cline and chloramphenicol are both effective in treatment. The
ultimate prevention of Brill-Zinsser disease necessarily is de-
pendent on the prevention of epidemic typhus. If recrudescent
typhus occurs in an environment where lice rarely infest hu-
mans, no special precautionary public health measures are
réquired. In areas where the potential for louse—human—louse
transmission is high, delousing of the patient and his or her
contacts may be necessary to prevent an outbreak of epidemic
typhus.

Murine Typhus (Endemic Typhus, Flea-borne Typhus,
Rat Typhus)
Murine typhus is a flea-borne illness caused by R. typli, a mem-
ber of the typhus group. Typically, murine typhus is a mild
illness characterized by fever, headache, and often by a general-
ized skin rash.

Epid: miology

Prevalence. Murine typhus is endemic in many countries, in-
cluding the United States where it occurs primarily in the
Southeast and Gulf Coast region. It is also endemic in parts
of Central America and Mexico. Investigations of murine ty-
phus in Alabama and Florida completed over 45 years ago
revealed that most cases occurred in individuals who worked
in rat-infested shipyards and harbors. More recently, cases have
been reported from inland rural locations, presumably because
infected rats and mice may occur in large numbers in areas
where grains and feeds are stored. In the past decade, over
halt of all reported cases in the United States have occurred
in Texas.

Although murine typhus is a reportable disease in the
United States, considerable numbers of cases may be neither
diagnosed nor reported. Despite this problem, it appears that
the incidence of murine typhus has gradually decreased in
the past 2 decades.

Ecology. R. typhi is cycled in nature by the rat and two of its
ecloparasites, the rat Aea (Xenopsylla cheopis) and the rat louse
(Polyplax sprinulosus). The former is the more important vector.
As in Rocky Mountain spotted fever, humans enter this arthro-
pod-vertebrate—arthropod cycle only accidentally. X. cheopis
acquires R. typhi infection by feeding upon a rickettsemic mouse
or rat. Once infected, the flea may infect other susceptible
rodents, and thus a natural cycle of flea—rodent—flea infection
may become established. Rodents infected with R. #yphi do
not succumb to their infection, despite the presence of viable
rickettsiae in rodent brains for periods up to several months.
Fleas do not transmit R. typhi transovarially.
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Transmission. "Transmission of R, typhi to humans occasionally
occurs. When infected Heas taking a blood meal defecate on
the host, the host rubs the infected feces into small excoriations
during scratching. Flea feces are also infective if accidentally
transmitted to mucosal surfaces such as the conjunctiva.

Clinical Manifestations. Murine typhus is usually a mild ill-
ness with a death rate of less than 2 percent. The incubation
period ranges from | to 2 weeks. The hallmarks of the disease
are an abrupt onset of fever, headache, malaise, and myalgias
and, in most cases, a macular to maculopapular, nonpruritic
skin rash that begins on the third to Afth day on the trunk
and spreads to the extremities. As in epidemic typhus, involve-
ment of the palms, soles, and face is rave. The rash may be
fleeting or absent in some cases and may be inapparent in
blacks without careful inspection. Chills or chilliness, cough,
nausea, vomiting, arthralgias, weakness, und extreme prostra-
tion may be associated symptoms. Untreited, the illness may
last up to 2 weeks. Defervescence may occur by either ibrupt
crisis or gradual lysis. Fatalities are more likely to oceur in
the old and infirm. Such fatality may be heralded by peripheral
vascular collapse and evidence of central nervous system in-
volvement, such as stupor and coma.

Confusion between murine typhus and Rocky Mountain
spotted fever may occur because both diseases are associated
with rising uters against Pratews OX-19 (and sometimes OX-
2) antigens. Spotted fever is usually a more severe illness and
is often associated with an antecedent tick bite. The rash of
murine typhus begins first on the trunk and spreads 1o the
extremities, whereas the opposite evolution occurs in Rocky
Mountain spotted fever. Because precise information on the
evolution of the rash is often unavailable, the differential point
is often not helpful. In older immigrant patents, conlusion
between murine typhus and Brill-Zinnser disease may also
oceur (p. 6041).

Laboratory Diagnosis. Agglutinins to Proteus OX-19 and, less
commonly, to OX-2 appear in the second week of infection.
Complement-fixing antibodies against R. lyphi appear slightly
later. With the complement-fixation test, serologic cross-
reactions among members of the typhus group are common,
but in patients with murine typhus much higher antibody titers
are obtained against R. typhi than against R. prowazekii. The
use of specific antigens in the complement-fixation test also
permits differentiation of R. typhi and R. prowazekii. An indirect
fluorescent antibody test using IgM and IgG Auorescent-labeled
conjugates has been developed.

Intraperitoneal inoculation of blood from patients with
endemic typhus into a male guinea pig praduces severe testicu-
lar lesions and scrotal swelling in contrast to the very mild
disease produced by the inoculation of blood from epidemic
typhus patients.

Treatment and Prevention. Both tetricycline and chloram-
phenicol are effective rickettsiostatic agenits. Patients with labo-
ratory-acquired murine tvphus treated with chloramyphenicol
2 to 4 days after its onset have been known to experience
clinical relapses despite the presence of antirickettsial antibod-
ies. These relapses responded to reinstitution of the same anti-
microbials. Insecticides and rodenticides are both effective in
reducing rat—fAea—human transmissiori in endemic areas.

Rickettsia canada Infections
R. canada was first isolated from rabbit ticks collected in Ontario,
Canada, in 1967. Antigenically, R. canada belongs to the typhus-
group biotype. However, it grows in both the cytoplasm and
the nuclei of infected cells, a characteristic of the spotted fever
group.

The clinical spectrum of human infection with R. canada
is still largely unknown. The organism has not been isolated

5
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