
STATE OF MINNESOTA 

COUNTY OF HENNEPIN 

In the Matter of the Proposed 
Amendments to MHD -326(0) 

BEFORE THE MINNESOTA 

COMMISSIONER OF HEALTH 

STATEMEN1 OF NEED 
AND REASONABLENESS 

This rule i s necessary for the prevention of infant blindness due to 

gonococcal infection. The attached reports indicate that silver nitrate in 

a 1 percent solution prevents 98% of newborns at risk of infection from 

developing gonococcal ophthalmia neonatorum. This proposal wil l continue 

to insure this high level of prevention while facilitating the inclusion of 

newer and more effective antibiotics in the prophylactic regimens authorized 

by the Commissioner. 

As a resul t of recent information linking another organism, chlamydia, 

to ophthalmia neonatorum,1•2 the Centers for Disease Control and the American 

Academy of Pediatrics have . rev1_sed their r~commendations for prevention of 

ophthalmia neonatorum to include tetracycline and erythromycin ointments or 

drops. 3 

Gonorrhea remains the most common reportable corrrnun{cable disease in 

Minnesota. In calendar year 1980,3400 new infections were reported in 

Minnesota women. Of this total 91% occurred in women of ~hi ldbearing age 

(under 35). According to the statement of the American Academy of Pediatrics 

Committee on Drugs, Committee oc Fetus and Newborn, Committee of Infectious 

Diseases 11 The prevalence of largely asymptomatic genital gonococcal infections 

in pregnant women and the occurreJlce of gonococcal ophthalmia neonatorum 
•. . 

.'~{estimated at 28%) born to infected women indicate the need for continued 

p·rophylaxis for all newborn infants. 114 According to the Centers for Disease 

Control , "silver nitrate prophylaxis reduced the risk of i nfants ~eveloping 

gonococcai ophthalmia neonatorum to less than 2%"~ 

lAlexander ER: Chlamydia: The Organism and Neonatal Infection, Hospi tal 
Practice July , 1979, Attached hereto and made a part hereof 1n Attachment #1. 

2Frommel GT, et al: Chlamydial infection of mothers and their infants., the 
Journal of Pediatrics, Vol. 95, No.l, July, 1979, Attached hereto and made a 
part hereof in Attachment #2 . 
3GONORRHEA Center for Disease Control Recommended Treatment Schedules 1979, 
Attached hereto and made a part hereof in Attachment #3. 

4American Ac~demy of Pediatrics, Committee on Drugs, Committee on Fetus and 
Newborn, Committee on Infectious Diseases: Prophylaxis and Treatment of 
Neonatal Gonococcal Infections, PEDIATRICS Vol .65, No .5, May,1980, Attached 
hereto and made a part hereof in Attachment #4 . 

5MMWR 27:107, 1978, Attached hereto and made a part hereof in Attachment #5 . 
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The existing rule is too specific in requiring silver nitrate prophylaxis 

when the tetracycline or- erythromycin regimens are recommended. In this 

proposal the Commissioner updates the recommended prophylactic treatment 

according to recommendations by the Centers for Disease Control and the 

American Academy of Pediatrics. 

Paragraph (2) of the proposed rule is revised to reflect the reality 

that health profes~ionals in addition to licensed physicians, nurses and 

.midwives are involved jn the delivery of newborn ~abies. The intent in 

this proposal is to be more inclusive and reflect the reality of modern 

practices. 

Paragraph (3) of the proposed rule i s revised to refl ect the reality 
-. ' 
that health professionals in addition to lis.ensed physicians, nurses and midwives 

provide care for newborn babies. The present rule requires only the 11midwife 

to call a li censed physician when infection or i nflammation i s apparent". In 

reality nurses and other licensed health professional s are providing medical 

care for newborn babies and must also be responsible for notifying a li censed 

physician when these infections are observed in newborn infants under their 

care. 

The basis for recommending deletion of al l of paragraph (4) is that 

this requirement is unreasonable. Including "any and all persons", "any 

relative", etc. is so general that it would be difficult to identify any 

individual as a person in charge. Furthennore, requiring reporting of all 

cases of infection of eyes would needlessly overwhelm the state and local 

health officials. Such reports may include merely redness of the eyes, or 

a discharge from_ the eyes. Rigid compl iance of the reporting requirements 
q. 

· under this ol d rule would result in thousands of cases reported each year . 

There is no feas.ible action the State Health Department can take to prevent 

transmission to others of such infections. It is essential that a specific 

causative
1

organism or agent be identified so that treatment and preventive 

measures can be taken. 

With the exception of the portion of paragraph (5) requiring the 

keepi_ng of records of cases the revision proposes the re pea 1 of the remainder 

of this rul e. The basis for this repeal being that it is unreasonable to 

make demands of institutions which might be budgetarily prohibitive. 

Prompt notificat ion of a licensed physician, . and assurance of treatment 

of cases as covered in other paragraphs adequately covers the intentions of 

the old rule. 



-
Paragraph (6) and subparagraphs are repetitious. MHD 316 

adequately covers reportin9 of communicable diseases. The proposed revision 

repeals MHD 316(0)(6) because it is unclear as to its meanino. If it 

m-ers to the reporting of gonorrhea , it is already addressed in MHD 326(n) 

and is therefore repetitious and unnecessary . 

The Commissioner has chased to initiate this revision under the provisions 

of Minn. Stat. §15.0412, Subd. 4(h) (Supp.1981). Under this provision, no 

public hearing will be required unless such is requested in writing by 

seven persons. Given the unclear mandate of the Legislature and the 

demonstrated need for revision of this rule, it is anticipated that this 

rule will be uncontroversia l and that no hearing will be necessary. 

Dated 12/24/81 

, . 

.... 

. 'II-

STATE OF MINNESOTA 
MINNESOTA DEPARTMENT OF HEALTH 

-~~ 7-~ 
David F. Brownell, Chief 
Venereal Disease Control Program 
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t:l1la111ydia: -01·ganisin and 

Attachment #1 

l'~ eonatal Inf ectio11 

t:. Ru s s ELL ALF: x A ,-.: o F. R U11iwmity of \\'ashington, Seattle 

Once oditved lo be large viruses, the causative agents of trnchoma, psittacosis, inclusion 
conjuncti\·itis, cirnl \'encreally transmitted genital tract infections have been reclassified 

as bacteria and placed in their O\\'Il order, Chl:imydialcs. These organisms also can cause 
eye and respiratory infections in infants born to mothers with genital tractinfection. 

Diagnosis, therapy, and prevention of such infections arc desc ribed. 

Sc\'l:rnl rect:nt ~ludit>s indic;ite tliat a hielt pcrccnt:ige of in

fant\ born lo mothers with genital tract chlamydia! infec

tiom become infected al hirtb and subseq\1<:ntly de\'elop 

incl11~inn conj1mclivitis or re~pir:itory tract rnfection, or 

bolh. Since chlamrcli:ie Jre eslimated to cause between 

30% anci -t'~% of nongoncx:occal urethritis and cervicitis in 

thi\ country, and ~incc an ;a\·cragc of S7o of prer,11a11t wom

en carry elil:1111ydi,1e in their cen·ices at pa1turition, the 
ri,k of 11conata: infection constitutes ;1 m:1jor public heal th 

problem. 

Tlte 1.:hl:.11nyclial or;:;ani.~ms cau~c tr:1c ho111:1, psittacosis, 

and !ympliogr:-. nulm,1a vcncrcum, :?S well a~ venen:ally 

trnm111ittcd gcnit:il tract infections and i11clu~ion conj11nc

ti\'itis. (her the years they havc been called b)' a number of 

difrc-ren t naincs, inc:luding Redso11i:1. i\ l iy:1g:w:anclla, and 

TR!C agents, the latter an :icronyra lor the st1hst:1 that 

c:111~es t r:1cho1ha-inc-lu~ion conjunclfrili~. C l:l,1mydiac: are 

11otable for h.-i11g on the borcle rli11e between vimses and 

bacteria. For many years they \\'ere clas$ificd as , ·iruses. 

Now it is c!e,ir th:il they are in fact baduia, hut bccau~c of 

the ir pt:culiar life C} cle they h :H·e bcc11 pl:1<.·e<l in their own 

order. "hich cor.sists of 0111: genus, Chbmydi:i, with two 

specie~. Chlo1m yc.lia :,sittaci :ind C/il<.1lll)'Ui1J trcwlwnwtis. 
,\lthuu~h t:hl.tmyJi:1e sl,.ire "'ilh \'irmes Ila: tr:1it o f be

ing nl,lic~._c te i11tracdl11br p:1rasites, h}' de:i11itio11 lhi~ is true 

only in the intraccl!ular sta~c of their life cycle, \\'hich bc:

gins l'Xlr;ic,·llularl}', The e,1r:1c:cll t1lar form ..r :he nr,,:1nism 

i~ Ilic clc-mc;,tary body. ancl it alone i, inf,·ctim1s. ,\tt:ich

ini; Ill a ho~t cell. the cicmcnt:iry h•;,J> ind1tct)--;;~tivc 

ph::~ocytosis :m<l i\ ing(•,tcd in a vt·sid :: that l;cl·o111cs the 

~et li:1i; fc,r tlw lll'XI sl'ai,:t· of the cycle. (:\fort· ih:m n11c e le

m<·nt,iry body 111:ty be pl .. 1t,;ocyt<Jsed by ;1 si1:t;lc hml cell.) 

Chl:rn1ycli:t<: haH" :t cc.·!! wall :iml h\" 1111dcie .r<:i,h hut 

ar,· in<.·ap.1hlt' C'lf s~ nthci.i,,ing ,\ Tl' to med tltC'ir c:1t rgy 

n" cck Onn: the clcmentar}' body It.i's L<-cn ph:t!{ocytnsi.:d -

it has :m intrinsic property tha t allows it to circumvent host 

cell defl'nscs that \~·ould normally l} se the phagosome - it 

become~ re1,rganizccl into the initial body. Lar.;er than the 

elementary body, the initi:il bo<lr di,·erl~ the hmt cell's syn

thetic func tions for its own mctahnlic purposes ;ind pro

ceeds tn dividc by binary fission, producing d,111ghtcr mi

crocolonies of chbmydiac. About 18 to 24 hours after in

fec tion, tlac initi:tl bodies become reorganized into c:lernen

lary bodies that subsequently exit the now disrupted host 

edl, ready to infec t new h ost cells. The full cycle. :«kes 

ahout 40 hour~. The sequence re~ults in a slow. stead;- ac

cuml!latior. of chlamydia! parlicks within infec ted cells -

the intracellular i11dusions that arc the diagno~tic lrnlhnark 

of ehl:imydi:il infection. 

Se,·eral fc:iturcs distingui~h the two species of chlamy

diae. Th<..' inclusion, of C. trac/10m<1tis accu11111late glyco

gen and thus slain with iodine, whereas the ii:clusiom of 

C. psil laci do not. Another di!Tcrencc is their response to 

sulfon:1111idcs - C. lmc/10111atis is sensitive·, C. psitt<1ci i~ 

not. In addition. C. trachomati~ is prim:iril)• :i human 

pathogen, whilc C. psitlaci causes disease in humans only 

vi:1 zoo11oscs, such :is psittaco~is and urnithosis. 

The C. twcliomatis species can be further subtliddcd 

into s ir.tins causing lymphogr:muloma, encreum (three 5c

rotypes) ;,nd ~traim ca11sing ot·ular-gcni tnl infect ions ( 12 

~crotypcsl. The lwo suhgroup~ differ significa11tly i11 th~·ir 

hiolc,::;i-: :icti--ity. The ly1nphn;r:i1111h;m:1 , ·cnercurr. \ ;~ain\ 

a~c more i11\':t~ivc-. b~·ing c.1p:iblc of spontaneous cell-to• 

cdl scri.tl trnr.,rnissio11 ia tis~m· c11llurc anJ in vivo inv,1-

sion of 111:rn,· li~~uc, in adoitio:1 to epiih .:-! inl cc:lls. Th,: ,;~·u-

Dr. A.l,·uwcfrr is Pro/esfnr, Deporl1111mt ,,f E1iii!r. mi11/o;!'.J, 

Sd,.,vl "' ;,,./,Ii, /le11/th 111,J C1111rn11urily .\feclicit,.-, U1,ira,il!i 

oJ \l',;-,l,i111!1m1, St.:,11tlL·. 

llr»pilal Prach,-.: /ul)' ''J7'1 6·~ 
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l:ir-gcnital ·.train~ arc 11ot rc.idily im·a
,in· in ti,"it· culturt· .ind :1ppan·11lly 
grow in \·in, only in colunmar cpi
t hdial cdls , which ;1rc fo,m.l in the 
t'on j1111clin1 . respiratory tract. ga~
troinl\.'stinnl trnct, cervix, u rct!trn, and 
rc:ct:il mucosa. 

The n:lationship between inclus ion 
conjuncti\·itis in tht· infant and genital 
tract infection in the m other has been 
1ccognizcd since the beginning of tliis 
century, aftr.:r a prc<:edcnt was es tab-
li~hcd with recognition of the cau se
effec t rcla tiom hip be tween maternal 
gonorrhea and ophthalmia n conato
rum . The charncteristic inclusio ns of 
C. trac/1om<1li!i were first describc:cl in 
conjuncti,·al cells from patients with 
trachoma in 1907. Soon aftt-r, they 
were ide ntified in co11ju11C'l ival scrap
ings from infants with nongonococ<:al 
ophthalmia nconatorum and adults 
with coniu ncti\itis and in cdls from 
the gcnitnl tracts of adults with ure
thritis or cervieitis. The rdaliomhip 
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bdwern pan:ntal i;enit:il inkdio11 and 
i11fant ocular it1kclio11 wa~ dc11w11-
str:1kd cyto lo i.;icnlly bdorc: 1910. Ry 
1911, tl,c· G e rman ophth;ilrnologist K. 
Lindru.: r li:1d enough ('\·id~11cc to Sllg 

gcst tlwt ;ilmost 30% of nongonococ• 
<:;1l urethritis was caust.:d by the same 
agent that c;1uscd boll, infant and 
adult indusfun coniuncti,·it is. The or
g:1nism, now kn0w11 as C. tr<.1c/w111d

tis, wn~ finally isolated in 19 57 by F-F 
T:rng in m.iinland Chin;i, using cm
bryon::itcd hem' eggs. The use of pc-ni
cillin a nd streptomycin was the mual 
method of prc,·cnting hac-tc-rial con
tamination in cell cultu,·cs :,t tlwt 
time. Penicill in was not then being 
manufactured in China and was 
scarce. Perh,ips this w;1s fortunate 
siucc it turned out that C. lrdc/10111<1/is 
is sensili,·c lo penicillin, and the rc 0 

quired trick was to grow it in a m edi
um containing streptomycin alone. 
Subsequently, during the 196os, a 
number of investigators retraced the 

0 hour 

PhagOC)WSiS 

pa!km of inkc:tion liy i~nla t ing thl' or
i.;ani~m from the eonju11<:ti,.1, of in
fants with indu~ion co11it111cti,·iti,. 
from the genital tr;it"ts of men ,\illi 
urdhri!is and of ,H,mcn \\ith cen·ic i
tis, and frorn holh the eye~ and genital 
trnc ts of adults with i11c lmio11 con
juncti\·itis. 

In severJI prospective st11dics, the 
prcv.ik·nce of ehl;1111ydial infectio n in 
prt-gnant wo m en lt,1s been fCJ11nd to 
vary from 2% in Bostnn to 6% in San 
Francisco to be tween 8% and 13% in 
Seattle. The difTercnces between pop
ul;itirm groups arc probably not geo
graphic hut re la te to demographi,: dif
fercnc:es in the study gro11ps, which, 
in turn. relate to pa~t experience with 
chlamydia! infection. Women with 
<:hlamydial genital tra<:l infection gen
erally t<:nd to be young, to come from 
low socioeconomic groups . and to 
have a history of venereal di~ease. 

Two years ago, we undertook a pilot 
study at University Hospital, Seattle, 

Initial Body 

Release 

Reorganization 
to Initial Bodies 

and Synthetic Diversion 

30 hours and Reorg2nization to 
Elementary Bodies 

Life cvcle of cl,lamudial organisms begins when small elemen
tary /,, ,tlie.< i,ifcct host cell by inducing active plwgucytosis. 

. . :-... ··· • .,.,n., .. r,• n+-- l;,, u ..... l"~ "l: ·:U ho1.:r::'l.!11 ~:.T,._;,.,-rganiz~ into the ln rger retie

~~/',.,,. ulut;.·,! inili.rl i,oJies, which :!,cr~ivcrt tl,eccll's syntl,ctic func-

nary fission. About 24 ho urs after infection. the daughter or)?an
isms b egin reorgaoi::ing into infecticc elementary bodies. At 
ahout 30 huurs, multiplication ceases. and by 35 to 4U hours, t/1e 
disropted host er.fl dies, releasing new elementary bodic:. thc.t 
can infect other host cells and thus continue the cycle. ,-

l ions to their own mdubolic neoids and begin to multiply by bi-

64 llo,pital Practice July 1979 



to :issess the risk of neonatal infection 
:md disease in infants horn lo mothers 
with c hl:imyclial genita l i11feclion. In 

the study. 1..12 unselected [>rl·gn:mt 
women attending a prena ta l clinic a t 
the h ospita l had cervical cultures done 
for c,;dc nc.:c of cl1l::imydi:1l infectio n. 
TI1c cultures of 18 women were· pos
iti,·c a t 36 to 4 0 weeks ge~tatio n, and 
eight of tlie 18 infants born to these 
women developed conjunc li\'itis. Fol
low-up studies a l one rear of age rc
,·calcd that 12 o f the same 18 infants 
h ad serum :mtibo~ly to genital strains 
of C. trachomatis, including six who 
h ad h ad no histo ry of neonata l con-
junctivitis. · 

These findings indicated an infec
tion rate o f 13% in the obstetric clinic 
population and of 6% in the to ta l 
g roup of infants . Both figures are con
sidernblr h ighe r than any previously 
reported. A s h1dy a t Universi ty Hospi
tal 10 rea rs ago found chlamydia! in

fection in 1. 3% of pregnant women a t
lending the obstetric c linics. Other in
vestigato rs .l1a,·c reported inclus ion 

conjunc tivitis in fewer than 1 % of in
fants. The higher incidence detected 
in our study may re flec t an inc rease in 
prevalence of the orga nism or in de
k c.:lio n o f less severe conju11ctivitis, cir 
both. In any case . the results not only 
confinn that im1pparcnt infectio n o f 
neonates occu rs but that it may be re l
ative ly common. Recently, the results 

o f another pilo t study by Julius 
Schachte r and associa tes al the U ni
,·crsily o f California, San Francisco, 
sl1owed tha t 10 of 25 infants born to 
mothers with chlamydia! genital trac t 

infection had labora to r>•-proved inc lu
s io n conjunctivitis. Thus, it z ppcars 
tha t the risk o f eye infection is he
tween 33% and 50%. In other words, 
one third to one half of the babies 
bo rn to infected women will deve lo p 
inclusion con ju ncti,·itis, while, on the 

bas is of the Seattle findings . approxi
matdy two thi rds " i ll give evidc11ec of 
ha,·ing hccn infected. Imt,1lla tion of 
silver nitr::i te in the eyes o f nt:wborns 
<JS prc,µhrb:-.,s k,r ophtha!mi.~
!<>rum app.ircntly doc.~ not ;1!k c t C. 
t rac/11mwtis, s ince all o f lhc infants in 
our st11dv rcc.:ci,·ed it. 

lndmion conjunctivitis of tl1e new
born u sually develops between ~even 
.:md 14 d::iy~ following dcl ive;;Tt 
~hould lie differentiated from ch e mi-

-
Complement fi~ini: Serology 
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Chlamydia 
trachomatis [ 

Ch/;imy~ia 
ps,aac, 

-~ 

··0cular-Geni1al 
lnfecrions 

_, Trachoma 

Lympho
granu loma 
Venereum 

Genital 
0 -K 

lmml•nofluoresc~nt Typing anJ Serology 
(l)·pc-spccific) 

Flow chart .rn111111ari::cs current know/cdae'of Clilamydia taxonomy onrl the ~ariouslczb

oratory procedures used in identifying and c!ifferentiut i11g the organisms. All Chlc:mydia 

can be ,lemm,strated bv complem ent fixation or bv H eLa cell-t issue culture n,et!,ods. 
To 1liifc rc11 tiate fietw,ien C. trachomatis, a primary liumnn pathugm1, and C. psiltaei. 

largely a n uni mo/ pathogen, tl,e I UDR-treated ,vlcCoy cell culture method is u.ted . Fo r 

cliffere11tiatilln umong strliins c11u.t i11g oc ular, genital, a11cl luwr>hogmnuloma t'encrcum 

infections, immunofluoresccllt allcl ~erologic typiug is 11ecesst1ry. 

c:il conjunctivitis due to silver nit rate, 
which usually appears within the first 
four days, and from i;onococcal oph
thalmia neomtloruin, which charnc
lnistic;ally becomes severe in the first 
\\'eck of life. 

Indmion c:onjuncti,·itis produces 
congestion and edema and some dis
charge, which may hecomc scrosan
guineous if the conjunctiva is acutcl)· 
infhmcd. Follicles :ire not sel.' 11 on the 
conj1111c:ti,·a o f the infa11t as they arc in 
tracho ,na and adult i11dusion eon
junc li\'i tis. The infan t eon junetiv:i ap• 
p:irently is not cnp:1hlc of producing a 
follicular reaction to ,Ill)' st imulus. 

The diagnos is c,in be . confirmed 
readily in 1nost cases 1,y t:iking a scrap
;11g o f the u pper or lower co11 junctiv:1 
and staining with Cicms:i sl,1in. which 

reve;11s the charac te ris tic inclusions. 
Th~ definitive diagnosis is m ade by 
culturing the o rganism . T';1ng's time
consu ming egg-yolk c11lturc m ethod 
has bee11 supplanted by cell culture. 
The c:dls most often used arc M cCoy 
cells, which :ire firs t trt:a tcd by im:dia
ticn or by treatment with 5-iodo-2-
dcoxyuri<line (IUDR). cyclohexitnidc, 
or cytoc:halasin D. The effect of this 
treatment is not fu ll )' known hut it a p
pe:i rs to affect cell growth . Some l:tho
ratories 11se L cells or I kL:i cells. PritH 
to incuh:ition, the inoculum is cc11-
tri£11gcd with the cell ~ub,tra tc to nb
tJin cell infec tio n. J lospi tal lah,u:ato
ries are 110°1 usually ~quipped for this 
prtK·cdurl·. ;1lthough many large 111,:di
cal ttntcrl;1boraloric, arc devdnpin~ 
the c:aµac:i ty to culture the organism. 

llospil.,l r r:,,·ticc July 1<r.<> 6c; 
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Scrologic identification of the organ
ism is also possible, hut that will prob
ably remain a function of research lab
oratories until a radioimn111noassay or 
a similar method is developed . 

Inclusion conjunc tivitis o f tltc new
born, if untreated, usually lasts for 
one lo two weeks, ancl whctl1er o r not 
it is treated, recurrence once or twice 
over the next two to three months is 
common. The treatment usually rec
ommended is topical sulfacctamidc, 
but orally adm inistered~ 
_may be preferable. Controlled trials of 
erythromyein have not been co m
pleted, but . use of the antibiotic 3J>
pcars to res11lt in fewer rcl:ipscs. 

In general, inclusion conjuncli i:itis 
of the newbo rn is a benign, self-limit
ed disease, hut the re is some evidence 
that this is not alwa ys the case. C . I 1. 
Mordhorst in Denmark has found, 
from long-term follow-up of families 
with chlarnydi:il ocular-genil:11 inkc
tions, that scarring, pann 11s formation 
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and othe r cl,a racterislics usually as
soc iated with lrnchoma do occur in 
some patients, presumably as a result 
o f reexposurc. 

·n1c difference between trachoma 
in the Middle East, Asia , or A(rica, 
where it is hypcrcndcmic, and the en
tity of indL1sio11 conjunctivitis in the 
United Stales and other developed na
tions is difficult to define other than on 
the basis of severity and scquclae. 
Clearly the two diseases arc diITcrent 
in these two rc::spccts. The monkey 
model developed by S-P Wang and 
J.T. Cray~ton al the University of 
\Vashinc ton has provided somc:: expla
nation of these differences. When 
monkeys arc inoculated o n the con
junctiva .... -ith any of tire ocular-genital 
C . t rachornatis organisms, an acute 
follicular con ju11ctivitis dc"clops that 
has tire characteristics of tracl10111a. 
·n,c disease is the same whether the 
organism was isolated fnim a case of 
inclusion conjuncti,-itis or nongon-

ococcal u reth ritis in Seattle or from a 
case of trachoma i11 E;frpl. In fac t, if 
any difference is worth noting, it is 
tlrat isolates from genital sources pro
duce more severe disease in the mon
kC)' than isolates from trachoma. 

In the monkey model, initial infec
tion is self-limited. Pannus, which in
volves ncovascularizalion across the 
limb11s of the cornea a nd is a diagnos
tic sign of trachoma, dc"clops in the 
monkey only after reinfection or on 
init-ial infection of a n\o nkcy previous
ly scmiti;,.cd hy killed antigen . In other 
words, pannus formation denotes p ri
or sensitization witlt the antigen. Oth
er characte ristics of trac homa tha t 
eventually lead to blindness, such as 
conjunctiv:11 scarring and defonn.a
ti~n. ·enlropion, and tric:hiasis, also de
velop in the monkey model af ter r~in
fection. It is highly probable that in 
countries where tracl,oma is not e n
de mic , such as the United States, in
ciusion conjuncli\'ilis represents a pri-



m:uy c:ll:unydial infcc!ion. Although 
r;irc. more severe ocular infections 
that arc dini<:ally indi~tinguisliahlc 
from tr:1chmna occur in this country; 
on the ba~is of present evidence they 
probably represent reinfection . One 
other factor th.it affects severity is the 
presence of other bacterial eye infec
tions. In fact, the distingui~hing ka
tu rc between trachoma-hypcrendernic 
countries ,,;th or without b lindness is 
the p resence or absence o f bacteri:'.'11 
c onjuncti'"itis in th~se respective pop
ulations. 

Within the last two years, another 
risk to the newborn o f maternal 
chlamydia! in fectio11 has bcc·n docu
men ted. l n 1<rJ7, Marc 0. lkt:m 1111d 
associates at the University of Chicago 
d escribed a di.~tinct pneumonia syn
d rome in in fants who had previously 
had inclusion conjunctivitis. T hey 
sliowcd th::lt the pncu111onia was relat
ed to C . t rt1cliom<1t is infection by iso
lating the organism from the naso
ph:iry nx and tracheal ~ecrctions of in
fants "it h the ~>·ndrome and by dem
o nstrating that the infants developed 
specific an tibody to C. trachomatis. 

Se,·eral fe;iturc~ disti~gtii~!i pneu
monia J ue to C. trac/10nwt is. It devel
ops between ;ihout fou r and 18 weeks 
of :ige and produces a n afcbrilc illness 
with symptoms of congestion, wheez
ing. an<l a distincti,•c $taccato cough. 
T he paroxysms of )taccato cough arc 
not u n like thme of pertussi!I, hut they 
lack. the inspiratory whoop that char
actc ri7.es that disease. The clinical 
fi ndings include Jiffmc crcpilant rales 
on auscult.i t ion of the chest; hypcr
inAat-io!1 o f the lungs is seen on x-ray. 
Otl,er ch rtractcrislics of C. tr<1cliorn<1-
tis pnc11r11oni;i arc ;in incrc:i~c in eo
sinophils in periphernl hloorl (greater 
than .100 co~inophils per cubic mrn) 
anJ elev:i_tcd ~erum imm1111og lohins. 
We find that n11 lgC :?e500 rnr/100 ml 
or :m lgtl.1 ~ 110 is characteri)tic of C. 
(r<1cho11111ti.~ pneumon ia. 

T he diagnostic tests used for C. t r<1-
cl,om.1tis pneumonia include reco\'ery 
o f the org:inism from the na~oph:i rynx 
or hac hcal ~ccrction~ and ,ariou~ sc
rolo~c tcdm iq11cs. 1 11c org,111ism is 
quite di~til1c:II}• localized to the post
e rior na~0ph:1ry11x, and ii is i11fre
<1ucntly recovered from the o ro-
ph.,rynx. '11111,, the most appropri:itc 
111ctluxh for recovery arc either a po~t-

-
erior n.isoph:Jl)'Hgcal swab or a~pira
lion of nasopharyngcal secretions with 
a £ceding tube attached lo a syringe. 
Antihodies against C. lracho11w li.~ c,rn 
he dcn1omtratcd in the scrum. Local 
a1lliho<ly can Ix: <l..:monstraled t·itht>r 
in lhe nasopharyngeal secrctiom o r in 
tlu: tears. but this information adcl~ li t
tle to the signific.incc of the scn:m an
til,o<ly test results. 

111c evidcncc tha t C. trachomatis is 
the ca11sativc agcnl o f the pneumonia 
syndrome is based on recovery of the 
agent from nasoph:iryngcal ;ind tra
cheal secretions of infants with typical 
symptoms and. in three inst:inces, 
from lung biopsy material. On the 
oilier hand, C. tracl1omatis h:is rarely 
been isolated from lung biopsy materi
al, and inclusions have rarely been 
seen in such material. Consequently, 
some irwcstigators have suggested that 
!he syndrome is due to hypersensitivi
ty rather than infection, and others 
have .suggested that viruses, which arc 
qui te often found in associat ion with 
C. tr<1c/1omat i s, arc involved in the in
fcclion that produces the pneu monia. 

The vi ruses associated with C. tr<1-
c/1or11atis in inbnls wi.th pneumonia 
include cytomcgalovirus, respiratory 
S}'ncylial virus, rhinovirns, adcnovi
n1s, ;ind cnterovirus. However, avail
ahle evidence indica tes that C. Lr<1-
cho11wt is is the central etiologic agent 
in the di.\ease. lJecm a nd associates 
have noted that symptoms and clinical 
and lahoratory findings arc the same 
in infants from wl1om C. tr,1c/1011wtis 
alone is isol:i tcd and in those from 
whom hoth C. twcl,omati~ and viruses 
:ire isolated. Furthermore, they found 
that the clinic::i l course and the rc
spon~e to treatment were simi!:ir, rc
gar<llc~s of wh1:thcr C. I racl1omat is 
was isolated alone or in combination 
"it h virnsc~. In addition. ot:r experi
mental resul t~ support l ite view that 
!lit· pncumonia i~ due to C. tr.:cl:mna
ti.~. \ Ve were ahlc lo induce lhc pneu
monitis in i11fant bnboons by inocu la
tion \\ilh C. l rucl1onw lis :ind the n rc
eoverC'<I the (>rga11ism fro111 t in.: l11ngs. 
Si11cc C. truc/10111<1tis p11e11monia is ;1 
c hronic illnc,~. which in many c-ascs 
p ro<lul·cs only mild lo modcr;.,le ,ymp
lo111s, :md rc,piralory vir.il i11fcctions 
a rc co11111wn in infants, it would not 
he too surpri~inr, to find frc11ucnt l'o:n
fcction with th ese: agents. T he rcla-

-
tionship hetwccn C. trac/10111<1lis 
1mcumonitis ;ind cytomegalovirus in
fect ion remains to be explored, but it 
should he noted that holh are venc
really trnmmittcd agents lk1t aµpenr 
lo~elher in other epidcntiologic set
tings. It sho uld ;ilso l.,c noted th:it the 
C. twchomat is ~crotypc·~ recovered 
from infants ,,ith pneu monitis arc the 
same as ·thme recovered from genit~,I 
sources. 

Examin;ition of lung hiopsy m:ileri
al has revealed slight hu t intense infil
lralion of mononnclear cdls in small 
nirways, often causing blocbge thnt 
prcsumabl>• rc,ults in the hyperinfla
tion typical o f the disease. Although 
there is some o bservable damage to 
bronchial and pulmonary epithelium, 
ii is not ma rkcJ. 

Controlled clinical t ri:'.'11s o f treat
ment of C. t rachorn<1tis pneumon ia 
have been st:irtcd onlr recent Ir, there
fore the prcfcr;iblc therapy remains to 
be dcmonstr;1tcd. In vitro tests with ;i 
variety of antibiotics have shown tha t 
tetracycline, and Cl)·thromycin :i re 
lhe most cffcctivc agents against the 
organism. Since tet racyclines should 
not be used in infants ancl children be-
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I l'J1>cri11Jlnt io11 of the lunJ.:.• is a consis
trnl fi11cli11g i11 chest x - ra'J• nf inf1111ts witli 

J)roor11 chlwnydial 1meum1miti.•. 
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Conjunctivitis 

Cough?:1 week 

Con;;¢Stion:2::1 week 

Auscultatio n 
Rales 

Whee,es 

Radiography 

Diffuse infihra:cs 

Hyperinfl~tio n 

?:400 Eosinophils/mm3 

lmmunoglobulins 
(mg/100 ml) 

lgG?:500 

lgM?:110 

lgA?: 30 

Specific C 1rac/1omatis 
antibody ?:.1:32 O 

0 20 

D Pneumonitis due to C. rrachomacis 

-
i 
I L __ , __ _ 
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40 60 80 100 
Infants Tested (%) 

Im Pneumonitis not due to C. crachomatis 

Clinical ond laboratory findings in infants with ofebrile imeumonitis (16 w ill, pro ocn 

chlaml]dial inf ection, 27 w itl,oul evidence of chlamydia/ infection) ore waphed. 
Fi11dint:s cl,a rncceristic of cl,larnydial pnemnoniris were ,, staccato cough. lung 

hyperinflation a11d inc reased eosi11ophils and serum immunoglobulins. 

ca·use of their eflect on gro"ing teeth, 
erylhromycin is probably !ht: drug o f 
choice. Sulfisoxazolc is somc:what less 
effecti\'e but can be used. Prolonged 
follow-up seems advisable in \'icw of 
the wd).known tendency of chlamydi
a) infcclions to rec ur, even in t reated 
patients. In this rcgud. o ur p relimi
na ry observa lio ns o f the antibody re
sponst· in treated i11fants arc of inter
est. A<lmini~t rntion of systemic antihi
otic:s, even rda tivdy ineffective ones. 
such as penicillin, had a depressing 
effect 011 antil>ody titers when co111-
p:1rc<l ,,·ith infants n ot given systcmi<.: 
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.antibio tics, or gi,·c n topical ocular an
tibiotics only. Whether o r n ot early 
sy~lcm ie ,tntibio tic treatme nt aflects 
the immune response is not known. 
Beem found tha t systemic tn.:attnent 
\\i lh either rnlfisoxazole or e ryth 
ro n,ycin prod ul.:cd clinical impro\'e
m enl of respiratory symptoms \\ithin 
one week and rapidly terminated shed
di ng of C. l ruc/1omutis. 

The risk of C. trac/1orn<1tis pneu 
monia in bahics ho rn to infected 
mot hers h:i~ not been clc tc nnined. 
The earlr result~ o f a numhcr of pros
pective studies suggc~t th;1 t it is a t least 

s 9c and pe rlwp~ :is hi i;h a~ 25%. 

i\t th(' prt·~t·nt time the o nly dini<.:.i l 
entities dcfn,itelr a~~ocialt.:d. with na
tallr a t quirccl dt!amydi,il i11fcc.t io11 :Ht· 

inclusion conjunctivitis and pneu
m onia. lm t it i~ rl.:a~onabl..: to cxpcd 
that a rebtiomliip with other discast, 
will be found . For instance . fkem :md 
ass1x·ia tcs fou nd middle-car ahnor-
111:ilities in more tl ,an h:ilf o f .p inf.1111~ 
\\ilh C. tracfionwtis-pc,silivc pneu
m onia. The abnorn,ali lies consisted of 
an opaque, pearl>'•white colo r, diffu~c
lig_h t rcAex, poorly distinguishable 
short process. and, in some cases, 
bulging of tlie tympanic membrane. 
l\1yri11gotornics done on one or both 
ears of 11 o f these infants consis te nt!}' 
yielded gelatinous middle-ear sec re
tions, and C. tracl10111alis was isolnted 
from ear aspirates of three infants. 
The finding suggests tha t C. t raclwma
tis may contribute to otiti - media in 
infancy. Such a possibil ity and its po
tential long-term effe::ts need to be 
evalu:itcd. 

Similarly, it is u nlikely that pneu
monia is the o nly respiratory conse
quence o f n asopharyni;cal infection 
with C. tmcl101:1alis in infancv. Our 
cxperie.nce, as wdl as that o f other in
vestigators , suggc~ts that by o ne year 
of age, children who h ave h ad C. tw
c/1011wtis infec tions in infancy have an 
excess in both frequency and SC\'Crity 
of respir:itory infections. The e xtent 
and ch:iracteristics o f both upper and 
lower respiratory trac t infections with
out pneumonia h ave not been 
defined. 

It ·is also likelr that C. tracl,omutis 
will be found to contribute to n:spira
tory infec tions at older ages. The re
sults of serologic s tudies do ne by 
Crayston and \Vang indicate tha t C. 
lrac/1ornati.~ in fectio n in in fancy has a 
continuing effect 011 respiratory infec
tions a t older ages. 

Our find ing tha t 13 of q infants 
with C. lracl,om<1tis pncumonitis had 
positi\'C !c::ar antibody tests suggests a 
high incidence of inapp.uent and ap
parent conju ncti\·itis prio r t o the de
velopment of pncumonitis-. Half of 
these infant~ h :i<l histories of conjunc
Li\·it is, whic h sug~csts tlpt naso 
pha ryng iti~ and pncumoniti~ m ay oc
cur by direct e"tcnsion do\\"ll the re~
pirato ry t ract from an ocul.ir k,c-us. I I 
is :ilso likclr th:it a heavy intraµnrtum 



dose of C. tmcho11wt is could infect 
both conju11<:liv;1 and nasoph.1rynx 
conn irrt'11t ly, :111cl even the lower res
pir:ilory t r:ict hy .i~pirat ion . 

T he po\~ibili ty o f pre\·cnt ing inclu 
~ion ennjuncti \"it is o f the newborn is 
c11rrcntly 11ndcr invcsti,;ation. The h;i
s i~ fo r the present ;1ppro.-1ch is the suc
ce~s o f m and a tory silver nitrate p ro
phylaxis in p revent ing ophthalmia 
neonatorum. Several studies arc in 
p rogress to test the effectiveness of 
c rythrom ycin o in t.mcnt as a substi
tu te for silver n itra te i11 lhc preven tion 
of both gonococcal and chlamydia I in
fections o f the e>•es in newborns. If the 
results a rc d efinitive, e 1yth romyc in 
may become Ilic recommended agent 
for n conat,11 ocular prophylaxis in the 
f11ture. I lowcvcr, it is u nlikely tha t 
topical ocu lar cryth romycin will pre
\·ent nasopl iaryngcal infection o f the 
n ewborn or its apparent scq ucl:i, res
pira to ry d isease. 

T he m o~t cllc:ctivc preventive o f na
tally ,tcquircd chh,mydial infcc:l io ns 
would be detection and t reatment of 
prc~n;rn l women prior lo delivery. 
Unfortun a te ly, no simple, ro11 ti11dy 
applicable m ellioJ is Jv,1i!:1 l>l c.: for such 
a cou rse of .-1ction . Diagnostic tests for 
idc111ifyi11g C. twcl,onwt is g<:nita l in
fection~ :i re not univcr~:illy available. 
While th e typical cht11nydi::i l inclu
sions arc readily apparent in co11j11nc
t ival sm ea rs, they arc infrequently 
found in ce rvical smears. For diagno
~is of both n,a lc and fC'male genita l in
fection, the 0 1ganism m ust he recov
e red on a swab and then isolated in t is
sue culture. Furthermore, cl1la111yuial 
infection i11 women is no t u s11;1lly 
aceornp:111ic t! by any manifc~t disease 
of the cervix, :,ltho11gh 0 11e r lin ical en
tity. a hypcrtrophie papillary ccrvici
tis. has bee n described i11 associa t ion 
'""i th C. Lrttchonwtis gcnitn l infec
tions in \\"Omen . A nother prohlo.: m 
arises fro m the o l>~t.·rv:1t io n t li:it some 
\\ Omen who .ire fo u nd lo be C. t;a
c/10111c11i.~-pn~itive early in prer;an:111cy 
:.1mn tancously revert lo 11egat ivc b<:
forc dcli,c·I)•. And, vice vcr:.n. some 
women who arc ncgati,·c on firs t ex
amin a tion bcc:0111c pmitivc later in 
prcgnam:y, T l,cse cases 111:.iy n:prcscnl 
a Aarc-11p of lale11t t:cT\·ical infec t ion 
related to the imn1111101l,gic changes 
tha t occur in p n:g11ant:y. In f.1c t. the 
ma jority o f wome n with pro ven 

- -

Iod ine stain r1Jveals typical cl,lumydial i11clus io11 bodies in McCov cell culture. To 

o/,toin growth of t lie o rganism, c ells were pretreated with 5-iodo-2-Jenxyuridine. 

d1larnydial cervical ink·ction d uring 
pregnancy spon taneously revert to 
ncg:itive poslp,irlum. In addi tion, 
when the sexu ::il partners of pregnant 
women with ch lamydia! ccr'"ical in fec
tion have b<'cn s tudied, the great ma
jori ty have been found to h ;ivc 
ch larn)d ial ure thral infect ion. AJ
thoui;h mo~I of these c;ises have been 
asyn,ptom:i tic, there is usually a his to
ry of past urct h ri tis. 

Until we h:ive a helter u nderstand
ing o f the n:itur:il history o f C, t ra

c/1(,ntcJ /is infections in prc~nancy, it 
would seem 111rn e import:int to identi
fy women as i11fcc:tcd or no t in the hist 
t rimc~le r in order lo define those a t 

risk of infecting th eir info n ts. 
Rcgardlc~s o f whe the r the diagnosis 

is made in early o r la te pregnancy, 
another problem a rises. and tha t is 
wha t ;intihiotic to use in t rea tme nt of 
the moth e r. Again, a lthough there are 
110 recm nmcncl::it ions in th i~ :irea at 
the prcse11t time in th e United St:i tes, 
the com mon pract ice in the United 
Kingdom is to treat infcc:tcd pregnant 
women with e rythromycir1. Sexual 
partners sh ould be t reated ;i t the same 
lime to prc\"ent m a ternal reinfection . 
(The d iagnosis and t rc::itmenl of geni
t:il chbmyd ial in fections will be d is
c11s~ed in m ore detail in a rnbscqu <; nt 
a r ticle:.) D 
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Chlamydia! inf ection of mothers and their infants 

In 340 women, cultured prospectively during their preg11ancies. the rate of infection with Chlamydia 
trachomatis was 8.8%. The wo111e11 "'ith posirive rultures rended 10 be younger ond more often si11gle 

a11d black 1ha11 their counterparts with negative cultures. There were no staristical/_)1 significant clinical 

differences between the t..-o groups. Eighteen children born 10 Chlamydia cult11re-posi1i,·e women and 

16 born 10 negative women were followed for nine momhs to examine the potemial effects of marernal 

in/ect:011 on infn111 growth, development. and illness. Eleven of 18 study parie111s had culrure or tear · 

antibody evidence of Ch1amydia infection, as opposed 10 one of the control subjects (P = 0.00093). Eight 

of rhese I I h(ld clinical conjunctivitis, and MO of the eight developed pneumonia. Growth r('tardation 

and developmen1al abnormalities were not deterred in either group. It is concluded that matem al carriage 

of C. trachomatis is associated ll'ith (I high incidence of clinical illness in the offspring. 

George T. Frommell, M.D., Richard R-0thenberg, M.D.,* 

San-pin Wang, M.D., and Kenneth McIntosh, M.D., with the technical 

assistance of Cynthia Winlersgill, B.A., Jane AllaMan, 8.S., and 

lnara Orr, R.N., Denver, Colo., Atla11ra, Ga., and Seat/le, Wash. 

C HL,\1>1YO IAL I NFECTIONS are regularly associated 
With certain nonspecific genital syndromes in both men 
and women.' These syndromes may well be the most 
common sexually transmi11ed diseases in the United 
Sta1es (Center for Disease Control, Venereal Disease 
Control Division, Atlanta, _Georgia: unpublished data), 
but clinical manifestations are ~sually not severe, and 
long-term sequelae are not well documented. The recent 
description of a protracted pneumonia associated with 
Chlamydia trachoma1is in infants'·· has shed new light on 
the importance and potential public health impacr of 
genital carriage of Cl,/amydia. There is at present li ttle 
information concerning the risk associ_ated with chlamy
dial i_nfection in pregnant women and their offspring.• In 

From :he Depar1men1 of Pediatrics ( lnfec1ious 
Disease). University of Colorado Medical Center, the 
Colorado S rare 1/eolrh Department, the United Srotes 
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University of IVaslrington. 
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f rom the National Eye l nstit111e. 
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this study we cultured a large group pf mothers prospec
tively during their pregnancies. Infants born to Chlamydia 
culture- positive and CMamydia culture- negative women 
were followed to tr:i.ce the d1:velopmcn1 of disease and 
disability. 

MATER IALS AND METHODS 

Maternal population. Between October 3, 19'/5, and 
March 5. 1977. 340 women attending the Obstetrics Clinic 
of the Colorado General Hospital. at low risk for the 
complications of pregnancy and at less than 32 weeks' 
gestation on first visit. were enrolled in the study. Pan ic
ipatiQn was voluntary and wrillen informed consent was 
obtained. 

Demographic data and i!)formation relating to current 
sexual activity were obtained from each patient. A cervi
cal culture for Chlamy dia was taken at the initial obstetric 
evaluation, at 32 weeks' gestation . at parturition. and al 
the postpartum visi t. More frequent cultures were usually 
obtained from women found to be Ch/{lmydia cullure 
positive. Serum was also obtained at each visit and frozen 
at - 20°C. In addi tion, cervical and urine cultures for 
Herpesvirus hominis and cytomegalovirus were obtained 
at each visit. All women underwent cervical culture for 
Neisseria go11orrhoeae on the first two visits; appropriate 
treatment and epidemiologic follow-up were offered to alJ 
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Tab!e. Clinical and laboratory results in Chlamydia culture- positive study group 

Mothers Infants 

Evidence of C. trachomatis infection Evidence of C. trachomatis infttction 

By c11/111re By serum By cu/tun· By tear ant/body 
Patient of cervix antibody Conjunc-

No. (..-k Kestation) 

I 16 
2 31 
3 13 
4 32, 38. 39• 
5 35 
6 22, 28 

7 24. 33, 35. 37 

8 32, 36, 38° 

9 32 
10 22. 31. 40° 
II 30. 35 
12 23 
13 19 
14 34 
15 32. 37 

16 35 
17 17. 24 

18 22. 30, 36. 41° 

'Day or delivery. 

(type) 

ED 
Ft 

GF 
OF 
ED 
ED 

Ed 

OF 

H 
ED 
OF 

ED 
ED 
Dt 

ED 
ED 

ED 

Si/et I Age {>,k) 

R 
NP 

NP 

NP 

NP 

R 
C 
NP 
NP. 
R 

5 
7 

11, 27 

13 

2 

3 
3. 5, 17 

17 
12 

tlsolatc was typed and confirmed the antibody type in scrum. 
tR = Rectal_. NP • nasopharynx. C • conjunctiva. - • not done. 

Type 

Neg 
GF 
Neg 
GF 
ED 
ED 

Neg 

GF 

Neg 
ED 
Neg 
Neg 
Neg 
ED 
ED 

ED 
ED 

ED 

women with positive cultures. A total of 775 chlamydia! 

cultures were obtained during pregnancy or al delivery 

from the 340 women. 

Infant population. Infants born to 18 of the 30 Chlamy

dia culture- posicivc women were followed from birth to 9 

months of age, a lo ng with a control populatio n of infants 

born to mothers who remained Chlamydia culture- nega

tive throughout preghancy; 12 of the culture- positive 
women either were lost to follow- up or refused further 

participa tion. Control infants were, as often as possible, 

those born at the next delivery of a Chlamydia culture

negative mother following each Chlamydia culture-posi

tive delivery; when this was not po~ible, the infant born 

at the closest subsequent delivery of a negative mother 

was then accepled. Eighteen mothers and the_ir 19 infants 

•(including one set of twins) were originally enrolled in the 

control group. Eight of these 18 mothers had serum 

antibody detecced in a n initia l screening tesl, indicative of 

previous Chlamydia infection. All eight were further 
examined for IgM antibody; three had anti-Chlamydia 

I Age (wk} 

5, 17, 24. 46 

39 
24, 43 

Birth. 7, 26 

13, 27 

13 

18 
9. 13 

9. 17, 26, 46 
17, 33. 40 

12 

til-itis 

No 
No 
No 
No 
Yes 
Yes 

No 

Yes 

No 
No 
No 
No 
No 
Yes 
Yes 

Yes 
Yes 

Yes 

Commenrs 

Bilateral micropannus at I yr 

Mother positive 6 wk postpartum 
Infant developed pneumonia at 4 

wk of age 
l11fant developed recurrent wheez

ing at 6 wk 
Infant developed pneumonia at 6 

wk of age: mother positive 6 wk 
postpartum 

Bilateral micropannus at I yr 

Bilateral micropannus and small 
anterior stromal opacity. o.s. at 
I yr 

Mother positive 6 wk postpartum 

JgM which was though! to be suggestive of recent 

(although not necessarily current) infection. They were 

omitted from the analysis. Careful cultutal. serologic. and 

clinical follow-up of the infants of these three mothers 

revealed no evidence of chlamydia! infection in any. 

A separate informed wrillen consent was signed by 

both parents for inclusion of the child in the study: All 

infants followed were delivered vagi.nally. and silver 

nitra te ophthalmi,c prophyla xis was employed in all 
instances. At birth and at two to three weeks of age. the 

conjunctiva, nasopharynx, umbilicus. genitals, and 

rectum were cultured for Chlamydia. At six weeks. three 

~ onths, and nine months !he conjuncliva. nasopharynx, 

genitals, and occasionally the rectum were cultured. 

Infants in the infected group were each cultured an 

average of 5.4 times, and those in the control group ao 

average of 5.6 times. 
Tear secretions for a ntibody determination were 

obtained at the time of follow-up cultures. starting usually 

at 1wo to three weeks of age. Cord blood IgM determina-
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lions were pcrfom1ed in most instances. Height, weight, 
and head circumference were determined routinely. as 
was psychomotor development through use of the Denver 
Prescreening Developmental Questionnaire.' Infa nts were 
examined and evaluated by one of us (G. T. F.) at each 
follow-up visit. All infants were observed for eye disease 
(conjunctivitis with exudate of any typr) and pneumonia 
as well as other clinical illness. Children with evidence of 
chlarr.ydial eyt disease during the s_tudy period were 
re-examined at one year o f age. 

Compliance with the protocol was excellent among 
control patients and somewhat less good in the infected 
group. who, perhaps because of their sociodemographic 
characteristics (see below), tended to miss appointments 
and move without leaving forwarding addresses. Because 
of this difficulty, cultures were often not taken during 
acute illness, conjunctivitis in particular. 

Chlamydia cultures. Infant nasopharyngeal specimens 
were obtained using a sterile 8-French suction catheter 
inserted through the narcs to the posterior pharynx. 
Secretions were aspirated and placed in transport media. 
All other specimens were obtained using sterile cotton
tipped applicators. Specimens were frozen at - 70°C until 
processed. Ch1amydiae were isolated according 10 the 
method of Wentworth and Alexander,> using McCoy cells 
treated with IUdR. 

Tear antibodies and serclogic studies. Tear secretions 
were collected from the study and. control infants by 
means of a 5 x 20 mm strip of filter paper applied along 
the lower lid margin of each eye with sterile forceps. After 
complete saturation, the filter paper strips were placed in 
vials containing 0.2 ml of phosphate-buffered saline, 
yielding an approximate tear dilution of I: 10. Scrum 
antibody was measured in mothers in the study and 
control groups. Doth tear and scrum antibody were 
determined by the microimmunonuorescence me,hod, 
using CJ, A, H, I, K, D, ED, and GF antigens and a 
conjuga te containing antihuman lgM, lgA, and lgG 
combined (Hyland Laborato ries, Los Angeles, Calif.). 
Titers of 1:8 for serum and 1: 10 for tears (the lowest 
tested) were considered positive. Some positive sera wt're 
further analyzed using separate anti- lgM and lgG conju
gates." In two study mothers in whom the predominant 
antibody type in the serum was in doubt, the cervical 
isolates were examined in order to determine the precise 
infection serotype (Table). Cord blood fgM determina
tions were made by radial immunodilfusion (TRI-Parti
gen lgM Standard Kit, Behring Diagnostics). 

Other cultures. Herpesvirus hominis and cytomegalovi
rus were recovered in human embryonic lung fibroblasts 
and identified by routine virologic procedures. Neisseria 
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gonorrhoeae was isolated on Thayer-Manin medium and 
identified by routine bacteriologic methods. 

Statistical analysis. The Fisher exact test and the 
critical ratio for di!ierence of proportions were used for 
statistical analysis.'" 

RESULTS 

Maternal population. Cultures obtained during preg
nancy from 30 of the 340 women (8.8%) enrolled in the 
study grew Chlamydia. Chlamydia culture- positive 
women differed significantly from those who were Chla

mydia culture- negative with regard to certain sociodemo
graphic characteristics. They tended to be younger (53% 
in the 15 10 19 year age range vs. 27%, P :5 0.0 I) and more 
frequently black (27% vs 9%, P :5 0.01), or unmarried 
(33% ·· vs. 14%. P < 0.01). More of the- Chlamydia 

culture- positive women lived at home with their parents. 
perhaps as a correlate of age. The father of the child was 
usually the current sex partner in both groups, but among 
married Chlamydia culture- positive women. the husband 
was less liicely to be the father of the child. There was no 
difference between the two groups with regard to income 
or enrollment on welfare. 

The positive and negative groups were similar in 
clinical characteristics. There were no significant differ
ences in previous obstetric history, complications of labor 
and delivery, condition at initial evaluation of the 
newborn child (Apgar score, birth weight, and estimated 
gestational age). and postpartum complications. Previous 
infection with CMamydia in the maternal population can 
be judged by the prevalence of anti-Chlamydia/ lgG in 
culture-negative mothers. Of 18 women examined, eight 
had lgG ·antibody to one of the scrotypes tested. 
'Ten of the 340 women (2 Chlamydia culture- positive 

and 8 culture- negative) were culture positive for Herpes
virn:,- hominis and three (all Chlamydia culture negative) 
carried cytomegalovirus. Six patients had gonorrhea (2 
Chlamydia culture- positive and 4 culture- negative). 

Infant population. Eighteen infants (7 male and 11 
female), delivered vaginally to women harboring C. 
trachomatis during gestation, were enrolled for follow-up 
study. Sixteen infan ts (9 male and 7 female) born :o 
Chlamydia culture- negative women served as control 
subjects. There were no significant differences between 
the two groups with regard to gestational age. birth 
weight. length. head circumference. growth patterns, and 
psychomotor development during the study period. 

Eleven infants (61%) in the study group developed 
evidence of infection with C. trachomatis. Eight of the 11 
were culture positive from at least one site and aU 11 
developed tear antibody to Chlamydia. In 6 of these 11 , 
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early tear sampks were available and·antibody was sh1>wn 
10 be absent before infection. Eight infants developed 
conjunctivitis, with onset al one -to nine v. eel.s of ag.:. 
Seven of these eight were culture positive (two from the 
conjunctiva itself and the remainder from other sites). and 
the eighth hld only tear ;i .,llLody. Of the three clinically 
normal infants with tear antibody, one was culture posi
tive as well. In all instances. the infant tear antibody type 
was the same at that in maternal serum. Breast-feeding 
was weakly but not signific:intly associated with develop
ment of cHnical conjunctivitis. In the study group, si., of 
nine breast-fed infants developed conjunc1ivi1:s as against 
two of nine boll le-fed infants (0.0 I > P > 0.05 by the 
Fisher. exact test). 

In contrast, only a single infant of a control mother 
developed evidence of Chlamydia infection (P = 0.00093 
by the Fisher exact test). This child's moth.er had lgG (but 
no lgM) antibody 10 the GF serotype group of Chlamydia, 

but was never culture po~itive during pregnancy. The 
infant had purulent conjunctivitis at two weeks of age 
which was not cultured bu t which responded to sulfon
amide therapy. Cultures taken at birth and 10. 23. and 35 
weeks of age were negative. At 5 months of age antibody 
to the GF serotypes was found in her tears. 

Two of the infants :n the study group with conjunctivitis 
subsequently developed a chronic pneumonitis (onset at 
ages 4 and 6 weeks). Both were afebrile and had a dry, 
nonproductive cough. interstitial infiltrates on chest 
roentgenogram. and positive nasopharyngeal cultures. 
Other bacterial and viral cultures obtained from thc~c 
infants were negative. One child required hospitali1.ation 
and was treated with amp1cillin and kanamycin parenter
a lly for three days. The other was treated with erythromy
cin as an outpatient. Both recovered completely in four to 
six weeks. 

One further child in the study group, without evidence 
of chlamydia! infection, developed recurren t wheezing al 
6 ~eeks of age. He was admitted at 3 months of age. when 
both viral and chlamydi~l cultures wer.: negative, and 
discharged with a diagnosis of "asthma." 

As shown in the Table, the nasopharynx was the most 
common positive culture site (seven of the eight infants). 
Three infants had positive rectal cultures and. as noted. 
two had positive conjunctiva! cul:ures as well. No cultures 
taken during the nursery stay grew Chlamydia. Initial 
isol:11ions occurred between 2 and 13 weeks of ai;e. in five 
of eight infants before 9 weeks of age. Shedding of the 
organism continued as late as 27 weeks in one instance. 
Tear antibody - tended to become positive later than 
cul!ures. in 9 of 11 infants at or after 9 weeks of age. In 
one instance antibody was present al birth. Cord lgM 
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levels were mca~ured i,t 16 of the 18 study patients and in 
13 of the 16 control subjects: all were within normal 
Hmils. 

All 11 infants with evidence of Chlamydia iniection had 
foliow-up ophthalmologic examinations al one year of 
age. No active eye disease was found. but three of the 
infants had a mild bilateral micropannus. Two of three 
had not had previous clinical conjunctivitis or positive 
cultures. but die! have tear antibody as evidence of 
infection. The third had, in addition, a small anterior 
siromal opacity in the eye from which a previous positive 
culture had been obtained. In no instance were these 
changes thought to be a hindrance to vision. 

DISCUSS I O N 

Recent reports suggest that C. trachomatis may be an 
important pediatric pathogen in :i nontrachomatous area 
such as the United States. Schachter et al' first reported a 
child with conjunctivitis :ind pneumonitis. Sub~equently, 
Reem an<l Saxon' rcportt:d 12 c.:ses of pneumonia in 
infants charactcrized by dry hacking cough. chronic 
pulmonary infiltrates. and an afebrile course. All of these 
children had po~ilive nasopharyngeal cultures. r rommell 
el al' strengthened the association by obtaining a lung 
biopsy positive for C. trachomati.1 from another such 
patient. Chandler et al ' cultured 142 women during the 
last month of gestation. of whom 18 were CJ,/a111J·dia 

positive ( 12.7%). Eight infants born 10 these 18 women 
developed clinical conjunctivitis. although none devel
oped pneumonia. Finally, a recent survey by Harrison et 
al· found chlamydia! infection in 9 of 30 consecutive· 
infants under 6 months of age hospi1ali1ed with pneumo
nia. and in only one of 28 matched control subjects. The 
clinical aspects of this characteristic subacu1e pulmonary 
disease were confirmed. 

Our study is in agreement with these results and 
demonstrates the high rate of CMamydia infection (61%) 

and clinical disease (44%) in infants born to Chlamydia 

culture- positive mothers. These results are of particular 
interest since women initially at high risk for complica
tions of pregnancy were: excluded. The social and demo
graphic dilferences between Chlamydia culture- positive 
and culture-negative mothers are in agreement with those 
of Chandler et al" and may reflect increased sexual 
activity at an earlier age. There is no <!Pparenl association. 
however. between culture positivity and the clinical 
course of pregnancy and delivery. Similarly. maternal 
carriage of Chlamydia does not appear to affect the 
growth and development of the child. but seems 10 play a 
significant role in the appearance of Chlamytlin-associated 

illness. 
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Only two infants in our study were found to shed 
Chlamydia from the conjunctivia, despite the presence of 
conjunctivi tis in eight. In some other studies, Chlamydia 
have been cultured with apparent ease from the conjunc
tivae3· 11 whereas in Chandler's study,• which was simila r 

10 ·1he present survey in being prospective_. only three of 

eight infants with conjunctivitis and born 10 a culture
positive mother yielded Chlamydia. Our low isolation rate 

was probably due to at least two features of the study: 
timing of cultures in relation to disease was often poor, 

owing in part to probl::ms with follow-up of the infected 
group; and cultures were froien before tissue inoculation. 
On the other hand, studies in monkeys" suggest tha t tear 
antibody develops only when infection of that eye has 
occurred. Moreover. early tear samples in the majority of 
our infected infant population showed no antibody: for 

this reason, it is unlikely, except in the possible instance of 
the infant positive at birth, that we were measuring 

maternal, passively acquired tear lgG. 'f\1c data in our 
study arc thus consistent wi th an etiologic relationship 

between conjunctivitis and Chlamydia infection. 
The absence of elevated IgM in cord blood suggests 

that intrauterine infection did not take place. In most 
infants, the timing of the appearance of culture posi tivity 

and tear antibody is consistent with infection during 
passage through the birth canal. On the other hand, the 
association with breast-feeding (suggesting more intimate 

handling of the child by the mother) raises the po$Sibility 
of postpartum transmission. Ir. either event, Ch/amyd1a/ 

carriage by the mother would appear to be associated wi th 
a high incidence of clinical illness in the child. 

We arc indeb1cd to Dr. Watson Bowes. and the staff of the 

Obs1e1rics Clinic, Colorado General Hospital. for their support, 

and to Dr. S. Lance Forstat, for performing the ophthalmologic 

examinations. 
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OONORRHEA • CDC Re~ommend-Jd Treatment 
Uncomplicated Gonococcal Infections in Men and Women 

DRUG REGIMENS OF CHOICE 
Aqueous procaine penicillin G (APPG): 4.8 million units injected intramuscularly at 2 

sites, with 1.0 g of probenecid by mouth; OR 
Tetracycline hydrochloridet: 0.5 g by mouth 4 times a day for 5 days (total dosage 

10.0 g). Other tetracyclines are not more effective than tetracycline hydrochloride. All 
tetracyclines are ineffective as a single-dose therapy; OR 

Ampicillin or amoxicillin: Ampicillin, 3.5 g, or amoxicillin, 3.0 g, either with 1 g pro
benecid by mouth. Evidence shows that these regimens are slightly less effective than the 
other recommended regimens. 

Patients who are allergic to the penicillins or probenecid should be treated with oral 
tetracycline as above. Patients who cannot tolerate tetracycline may be treated with spectin
omycin hydrochloride, 2.0 g, in 1 intramuscular injection. 

SPECIAL CONSIDERATIONS 
Single-dose treatment is preferred in patients who are unlikely to complete the multiple

dose tetracycline regimen. The APPG regimen is preferred in men with anorectal infection. 
· Pharyngeal infection is difficult to treat. High failure rates have been reported with 
ampicillin and spectinomycin. 

Tetracycline treatment results in fewer cases of postgonococcal urethritis in men. It may 
eliminate coexisting chlamydia! infections in men and women. 

Patients with incubating syphilis (seronegative, without clinical signs of syphilis) are 
likely to be cured by all the above regimens except spectinomycin. All patients should have 
a serologic test for syphilis at the time of diagnosis. 

Patients with gonorrhea who also have syphilis or are established contacts of syphilis 
patients should be given additional treatment appropriate to the stage of syphilis. 

TREATMENT OF SEXUAL PARTNERS 
Men and women exposed to gonorrhea should be examined, cultured, and treated at 

once with one of the regimens above. 
FOLLOW-UP 

Follow-up cultures should be obtained from the infected site(s) 3-7 days after comple
tion of treatment. Cultures should be obtained from the anal canal of all women who have 
been treated for gonorrhea. 

TREATMENT FAILURES 
The patient who fails therapy with penicillin, ampicillin, amoxicillin, or tetracycline 

should be treated with 2.0 g of spectinomycin intramuscularly. 
Most recurrent infections after treatment with the recommended schedules are due to 

reinfection and indicate a need for improved contact tracing and patient education. Since 
infection by penicillinase ((3-lactamase)-producing Neisseria gonorrhoeae is a cause of treat
ment failure, posttreatment isolates should be tested for penicillinase production. 

NOT RECOMMENDED 
Although long-acting forms of penicillin (such as benzathine penicillin G) are effective in 

syphilotherapy, they have NO place in the treatment of gonorrhea. Oral penicillin prepara
tions such as penicillin V are not recommended for the treatment of gonococcal infection. 

Penicillinase-Produc ing Neisseria Gonorrhoeae (PPNG) 
Patients with uncomplicated PPNG infections and their sexual contacts should receive 

spectinomycin, 2.0 g, intramuscularly in a single injection. Because gonococci are very 
rarely resistant to spectinomycin and reinfection is the most common cause of treatment 
failure, patients with positive cultures after spectinomycin therapy should be re-treated 
with the same dose. 

A PPNG isolate that is resistant to spectinomycin may be treated with cefoxitin, 2.0 g, 
in a single intramuscular injection, with probenecid, 1.0 g, by mouth. 
t Food and some dairy products interfere with absorption. Oral forms of tetracycline should be given 1 hour before or 2 
hours after meals. 

Treatment in Pregnancy 
All pregnant women should have endocervical cultures for gonococci as an integral part 

of the prenatal care at the time of the first visit. A second culture late in the third trimester 
should be obtained from women at high risk of gonococcal infection. 

Drug regimens of choice are APPG, ampicillin, or amoxicillin, each with probenecid as 
described above. 

Women who are allergic to penicillin or probenecid should be treated with spectinomycin. 
Refer to the sections on acute salpingitis and disseminated gonococcal infections for the 

treatment of these conditions during pregnancy. Tetracycline should not be used in preg
nant women because of potential toxic effects for mother and fetus. 

Acute Salpingitis (Pelvic Inflammatory Disease) 
There are no reliable clinical criteria to distinguish gonococcal from nongonococcal 

salpingitis. Endocervical cultures for N. gonorrhoeae are essential. Therapy should be 
initiated immediately. 

HOSPITALIZATION 
In the following situations, hospitalization should be strongly considered: uncertain 

diagnosis, in which surgical emergencies such as appendicitis and ectopic pregnancy must 
be excluded; suspicion of pelvic abscess; severe illness; pregnancy; inabi lity of patient to 
follow or tolerate an outpatient regimen; or failure of patient to respond to outpatient 
therapy. 

ANTIMICROBIAL AGENTS 
Outpatients: Tetracycline*: 0.5 g, taken orally 4 times a day for 10 days. This regimen 

should not be used for pregnant patients; OR 
APPG: 4.8 million units intramuscularly, ampicillin, 3.5 g, or amoxicillin, 3.0 g, each with 

probenecid, 1.0 g. Either regimen is followed by ampicillin, 0.5 g, or amoxicillin, 0.5 g, 
orally 4 times a day for 10 days. 

Hospitalized patients: Aqueous crystalline penicillin G: 20 million units given intra
venously each day until improvement occurs, followed by ampicillin, 0.5 g, orally 4 times 
a day to complete 10 days of therapy; OR 

Tetracycline*: 0.25 g, given intravenously 4 times a day until improvement occurs, 
followed by 0.5 g orally 4 times a day to complete 10 days of therapy. This regimen should 
not be used for pregnant women. The dosage may have to be adjusted if renal function is 
depressed. 

Since optimal therapy for hospitalized patients has not been established, other anti
biotics in addition to penicillin are frequently used. 

SPECIAL CONSIDERATIONS 
Failure of the patient to improve on the recommended regimens does not indicate the 

need for stepwise additional antibiotics, but requires clinical reassessment. 
The intrauterine device is a risk factor for the development of pelvic inflammatory 

disease. The effect of removing an intrauterine device on the response of acute salpingitis 
to antimicrobial therapy and on the risk of recurrent salpingitis is unknown. 

Adequate treatment of women with acute salpingitis must include examination and 
appropriate treatment of their sex partners because of their high prevalence of nonsymp
tomatic urethral infection. Failure to treat sex partners is a major cause of recurrent gono
coccal salpingitis. 

Follow-up of patients with acute salpingitis is essential during and after treatment. All 
patients should be recultured for N. gonorrhoeae after treatment. 



Sch9Jules, 197~ Note: Physicians are cautioned to use no less t han the recomme 
dosages of antibiotics. 
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Acute Epididymitis 
Acute epididymitis can be caused by N. gonorrhoeae, Chlamydia, or other organisms. 

If gonococci are demonstrated by Gram stain or cu lture of urethral secretions, treatment 
should be APPG, 4.8 million units, ampicillin, 3.5 g, or amoxicillin, 3.0 g, each with pro
~enecid, 1.0 g. Either regimen is followed by ampicillin, 0.5 g, or amoxicill in, 0.5 g, orally 
4 times a day for 10 days; OR 

Tetracycline*: 0.5 g, orally 4 times a day for 10 days. 
If gonococci are not demonstrated, the above tetracycline regimen should be used. 

Disseminated Gonococcal Infection 
TREATMENT SCHEDULES 

There are several, equally effective treatment schedules in the arthritis-dermatitis syn
drome. These include the following. 

Ampicillin/amoxicillin : ampicillin, 3.5 g, or amox icillin, 3.0 g, orally, each with pro
benecid, 1.0 g, followed by ampicillin 0.5 g, or amoxicillin, 0.5 g, 4 times a day orally for 
7 days; OR 

Tetracycline*: 0.5 g, orally 4 times a day for 7 days. Tetracycline should not be used for 
complicated gonococcal infection in pregnant women; OR 

Spectinomycin: 2.0 g, intramuscularly twice a day for 3 days (treatment of choice for 
disseminated infections caused by PPNG); OR 

Erythromycin: 0.5 g, orally 4 times a day for 7 days; OR 
Aqueous crystalline penicillin G: 10 million units intravenously per day until improve

ment occurs followed by ampicillin, 0.5 g, 4 times a day, to complete 7 days of antibiotic 
treatment. 

SPECIAL CONSIDERATIONS 
Hospitalization is indicated in patients who may be unreliable, have uncertain diagnosis, 

or have purulent joint effusions or other complications. 
Open drainage of joints other than the hip is not indicated. Intra-articular injection of 

antibiotics is unnecessary. 
MENINGITIS AND ENDOCARDITIS 

Meningitis and endocarditis caused by the gonococcus require high-dose intravenous 
penicillin therapy. In penicillin-allergic patients with endocarditis, desensitization and ad
ministration of penicillin are indicated. Chloramphenicol may be used in penicillin-allergic 
patients with meningitis. 

Gonococcal Infections in Pediatric Patients 
With gonococcal infections in children beyond the newborn period, the possibility of 

sexual abuse must be considered. Genital, anal, and pharyngeal cultures should be obtained 
from all patients before antibiotic treatment. Appropriate cultures should be obtained from 
individuals who have had contact with the child. 

·Food and some dairy products interfere with absorption. Oral forms of tetracycline should be given 1 hour before or 2 
hours after meals. 

Prevention of Gonococcal Ophthalm ia 
When required by state legislation or indicated by local epidemiologic considerations, 

effective and acceptable regimens for prophylaxis of neonatal gonococcal ophthalmia 
include ophthalmic ointment or drops containing tetracycline or erythromycin OR a 1% 
silver nitrate solution. 

SPECIAL CONSIDERATIONS 
Bacitracin is not recommended. The value of irrigation after application of silver nitrate 

is unknown. · 

Management of Infants Born to Mothers with Gonococcal Infection 
The infant born to a mother with gonorrhea is at high risk of infection and requ ires 

treatment with a single intravenous or intramuscular injection of aqueous crystalline peni
cillin G, 50,000 units to full-term infants or 20,000 units to low-birth-weight infants. Topical 
prophylaxis for neonatal ophthalmia is not adequate treatment. Clin ical illness requires 
additional treatment. 

Neonatal Disease 
GONOCOCCAL OPHTHALMIA 

Patients should be hospitalized and isolated for 24 hours after initiation of treatment. 
Untreated gonococcal ophthalmia is highly contagious. Aqueous crystalline penicillin G, 
50,000 units/kg/day, in 2 doses intravenously should be administered for 7 days. Saline 
irrigation of the eyes should be performed as needed. Topical antibiotic preparations alone 
are not sufficient or required when appropriate systemic antibiotic therapy is given. 

COMPLICATED INFECTION 
Patients with arthritis and septicemia should be hospitalized and treated with aqueous 

crystalline penicillin G, 75,000 to 100,000 units/ kg/ day, intravenously in 2 or 3 divided 
doses for 7 days. Meningitis should be treated with aqueous crystalline penicillin G, 100,000 
units/kg/day, divided into 3 or 4 intravenous doses, and continued for at least 10 days. 

Childhood Disease 
Children who weigh 100 lbs. (45 kg) or more should receive adult regimens. Children 

who weigh less than 100 lbs. should be treated as follows. 
UNCOMPLICATED DISEASE 

Uncomplicated vulvovaginitis, urethritis, proctitis, or pharyngitis can be treated at 1 visit 
with amoxicillin, 50 mg/kg, orally with probenecid, 25 mg/kg (maximum 1.0 g), OR with 
aqueous procaine penicillin G, 100,000 units/kg, intramuscularly plus probenecid, 25 mg/kg 
(maximum 1.0 g). 

SPECIAL CONSIDERATIONS 
Topical and/or systemic estrogen therapy are of no benefit in vulvovaginitis. Long-acting 

penicillins, such as benzathine penicillin G, are not effective. All patients should have follow
up cultures, and the source of infection should be identified, examined, and treated. 

GONOCOCCAL OPHTHALMIA 
Ophthalmia in children is treated as in neonates, but the dose of penicillin is increased 

to 100,000 units/ kg/ day intravenously. 
COMPLICATED INFECTIONS 

Patients with peritonitis or arthritis require hospitalization and treatment with aqueous 
crystalline penicillin G, 100,000 units/ kg/day, intravenously for 7 days. Aqueous crystalline 
penicillin G, 250,000 units/kg/day, intravenously in 6 divided doses for at least 10 days, 
is recommended for meningitis. 

ALLERGY TO PENICILLINS 
Children who are allergic to penicillins should be treated with spectinomycin, 40 mg/ kg, 

intramuscularly. Children older than 8 years may be treated with tetracycline, 40 mg/kg/day, 
orally in 4 divided doses for 5 days. For treatment of complicated disease, the alternative 
regimens recommended for adults may be used in appropriate pediatric dosages. 
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AMERICAN ACADEMY OF PEDIATRICS 

Committee on Drugs 
Committee on Fetus and Newborn 
Committee on Infectious Diseases 

Prophylaxis and Treatment of Neonatal 
Gonococcal Infections 

The Ce nter for Disease Control (CDC), after 
consu ltation with a panel of experts , has re\ised its 
recommendations for pre\·ention of gonococcal 
ophthalmia nt·onatorum. These recommendations 
now state, "ophthalmic ointment or drops contain• 
ing t etracycline or erythromycin or a l 'c silver 
nitrate solutior." are effectiYe and acceptable-. t -;i 
This is a change from previous recommendations 
which highligh ted .sih-er nitrate as the primary 
agent for prophyla:,is.t The American Academy of 
Pediatrics' committees suppon these recommen
dations. 

The prevalence of largely as~m ptomacic genital 
gonococcal infection in pregnant women and the 
occurre11ce of gonococcal ophthalmia in untreated 
in fants (estimated at 28'G) ... born to infected women 
indicate the need for continued prophylaxis for all 
newborn infants. 

Some clinicians ha,·e argued that silver nitrate 
prophylaxis immediately after delivery may, in the• 
ory, impair ma ternal-infant bonding by reducing 
eye contact.,;·~ •\!though it is well-known that s ilver 
nitrate, with or without subsequent flushing, results 
in a high frequency of chemical conjuncti,;ci.s,113 

other agents, particularly ointments, may also im
pair vis ion temporarily and affect the appearance 
of the infant. 

In view of lhe availa ble information about the 
prophylaxis of gonococcal ophthalmia 11eonatorum 
and treatment of infected infants , the American 
Academy of Pcdiu. trics makes the following recom• 
m endations: 

1. A 1% s ilver nitrate solutio n in singlc-dosl' am• 
.pules or s ingle-use tubes of :in ophthalmic ointment 

l'EDIATHICS (l~S !I/ 00:11 .m15). Copyrii;ht © !!!AO by thr 
Am.:ric-an Ac111k·my or 1',·c!iatri,·s . 

contam1ng l o/c tetracycline or 0.5C:: erythromycin 
are effective a nd accepta ble regimens for prophy
laxis of gonococcal ophthalmia neonatorum. 

2. None of the agents used for prophylaxis ~hould 
be flushed from the eye following inscil!ation. Crit
ical studies have not evalua ted the efficacy of s ilver 
nicra~e prophylaxis with and wichout flushing, but 
anecdotal reports suggest that flushing may reduce 
the efficacy of prophylax.is. In addition. flushing 
probably does not reduce th·e incidence of chemical 
conjunctivitis.cS 

3. Prophylaxis should be given shortly after 
birth. No s tudies have evaluated the effect of delay
ing prophylaxis on its efficacy. Some authors sug
gest prophylaxis may be adminis tered mort> effec
tively in the nursery than in the d elivery room.'" 
Although dtfir.itive data are not available, delaying 
prophyla xis for up to one hour after binh prn!lably 
will not a ffect efficacy and should facilitate initial 
maternal.infant attachment. Hospitals in u=hich 
prophylaxis is delayed should establish a checl, 
system to ensure thal all infant.<; are treated. 

4. Infa nt.-:; born by cesarean section should also 
receive prophylaxis against gonococcal ophthalmia. 
Although gonococcal infection is usuallv transmit
ted during passage rhrough the hirth ca~al, ascend• 
ing infection also occurs. However, the precise risk 
of gonococcal infection in untreated infants born by 
cesarean section has not been determined . 

5. ~fost infants born to mothr rs with clinically 
a pparl•nt gonorrhea arc prevented from <l1::vdoping 
gonoc;oc:c-al ophthul mia with currt>nl modes of pro• 
phybxis. However, an occm,ional case of gonorrheal 
ophthalmia may ocl·ur in such infants.:..n- ,:i 

Thcn,fore, intravenous or intr.iniuscular aqueous 
crystalline pc-11idlli11 G should I)(' aclminb,tered to 
these infants. A s i11glc clost' of :i0,000 u11its for term 
or 20,0()() units for low-birth -weight infonL~ is rec-
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ommcrnkcl. Topical prophylaxis alone is inadequate 
for these infants. 

6. l nfants with clinil.'al cvidc.-nce of opht halmia nr 
cornplicnted (clis.'~cminatcd) gonococcal infect ion 
should be hospitali;:L•<l under isolation an<l treate_d 
appropriately. I3cc:ausc gonococcal ophthalmia is 
highly contagious, infcc:ted infants must be man
aged with either wound and skin precautions" or 
secretion precautions':, for ~4 hours after ir?itiation 
of treatment with aqueous crystalline penicillin G, 
50,000_ units/kg body weight daily in two <loses 
intravenously for st:vcn days. The eyes should be 
i rrigated with saline. Topical. antibiotics are super
fluous when appropriate systemic antibiotic ther
a py is given. Ophthalmologic consultation is sug
gested. bfants with extraocular gonococcal infec
tions such as arthritis or septicemia, should be 
treated with aqueous crystalline penicillin G, 75,000 
to 100,000 units/kg body weight daily in two to 
three doses intravenously for seven days. InfantS 
with gonococcal meningitis should also be treated 
\\;th aqu~ous crystalline penicillin G, 100,000 units/ 
kg body weight daily in three to four doses intra
venously for at least t en clays. Note: T he emergence 
of strains of Neisseria gono: ~hoeae resistant to 
peniciUin must be recognized. Attempts should be 
made to isolate the organism from the mother and 
the child so antibiotic sensitivity can be determined. 
If other forms of antimicrobial therapy become 
necessary because of a poo, clirucal response to 
penicillin, these sensiti\ities would be available as 
a therapeutic guide. 

7. Gonococcal infection~ in pregnant women, 
even though they are asymptomatic, may be asso
ciated with fetal wastage, early and prolonged rup
ture of membranes, premature labor, and delivery 
oflow-birth-weight infants.1

1.1" They also may result 
in sepsis or scalp abscess if inuauterine fetal mon
itoring is used. 12•

1
~ Failure to t reat an infected 

woman before or at the time of delivery may result 
in transmission of gonococcal infection postnatally 
to infants who escape infection at delivery. 
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Current Trends 

·~ Silver Nitrate Prophylaxis for Gonococcal Ophthalmia Neonatorum 

The National Society for the Prevention of Blindness 
and the American Academy of Pediatrics have stated in 
recent years that infants' eyes should not be irrigated after 
instillation of 1 % silver nitrate (AgN03 l (1,2). The package 
insert from the drug manufacturer also states that irrigation 
(usually done with normal saline or d istilled water) is not 
recommended. 

Maine's Department of Human Services-noting that 
many hospitals are irrigating infant's eyes. apparently t o 
r:-,in::r.;.:e the chemical conjunctivitis caused by AgN03 -

...-·co:iducted a survey in March 1977 t o determi11e how wide· 
spread this practice is. The nursery or delivery suite super• 
visor was contacted by telephone in· all Maine hospitals that 
deliver babies. Of 44 hosoitals 23 (52%) still used irrigation; 
11 /44 (25%) specified that they had no definit e policy on 
this matter. Thus, 10/44 (23%) of hospitals were acting 
according to present recommendat ions. The su rvey also 
revealed that a few hospitals rout inely used penicillin 
op~thalmic solutions instead of AgN03 , although the latter 
is required by Maine law. After the survey a letter was cir· 
culated to hospitals to correct the practices. 

Reported by K H ill, MD, Waterville; E Johnson, VrS Nersesian,MD, 
Acting State Epidemiologist, Maim, Dept of Human Services; Clini
a,f Rese.1rch Sect, Venereal Disease Control Div. Bur of State Serv· 
/ctn, CDC. 

Editorial Note: The chemi~al conjunctivitis caused by 
AgN03 drops is self-limiting. usually resolving within 24-48 
hours. It is less severe if the drops are stored in individual 
wax ampules. This procedure minimizes evaporation, which 
would increase the concentration of the solution. 

CDC's gonorrhea treatment recommendations include 
the use of AgN03 without saline rinse for all newborn in• 
fants (3). AgN03 prophylax is appears to be more effective 
in preventing gonococcal ophthalmia neonatorum (GC-ON) 
than saline eye washings or no prophylaxis (4-7). AgNQ3 

prophyla)(is is not 100% effective, however, as shown in 1 
·study o f 46 cases of gonococcal oohthalmia which occurred 
in spite of some form of AgN03 prophylaxis (8). Neverthe• 
less, according to t hat study the risk of GC-ON developing 
in an infant born to an infected mother was less than 2% 
when AgN03 was used. 

The occurrence of GC-ON in spite of the use of l\gN0 3 

may be caused by several factors: ( 1) improper applicatio n, 
(2) washing with water or saline, (3) silver cation precipita • 
tion by sal ine to form silver chlo ride crystals. (4 l infection 
of the eyes before delivery because of premature rupture of 
t he membranes in an infected woman. and (5) failure t o 
treat an infected mother with subsequent transmiss:on t o 
her infant after the delivery. 

Well-designed studies are needed to investigate other 
preparations which may be useful as prophylaxis against 
GC-O N. Other possib_ly effective agents have e ither not 
been adequately studied (tetracycline and erythromycan) 
are less effective (baci tracin ). or have serious . adverse et'. 
f ects, such as sensitization (penicillin). The possibility c f 
infection with a penicillinase-producing gonococcus also 
exists. 

lh addition to proper instillation of AgN03 without 
rinsing, other measures are essential in preventing GC-ON. 
including: (11 prenatal screening o f pregnant women ?.t 
their initial visits and before delivery, (2) appropriate evalu
ation of all neonatal conjunctiva! discharges with Gram 
stain and culture, and (3) continuing education for obstet
ric and pediatric personnel who will be required to diagnose 
and manage this complication. 
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·current Trends 

Cla rificat ion: Silver Nit rate Prophylaxis 
for Gonococcal Ophthalmin Neonatorum 

Fo llowing the publication of an art icle in the MMWn entitled, "Silver Nitrate Prophy
laxis for Gonococcal Ophthalmia Neonatorum," several inquiries have been directed to 
CDC regarding a statement in the editorial note (1). The sentence (in the second column. 
seco nd paragraph). which concerned the need fo r investigation of prophylactic prepara· 
t ions against gonococcal ophthalmia Aeonatorum. ret'.ld: "Other possibiy effccti:, e agents 
have either not been adequately studied (tetracycline and crythromycin). are less effec
t ive (bacitrac in), or have serious adverse effects, such as sensitization (penicillin)." It 
should be changed to read: "Other agents for torical eye prophylaxis have either been 
less adequately studied (te tracydine and erythromycin). are less effective (bacitr;icin). 
or may cause sensitization (penicillin or neomycin)." 

No proven cases of penicillin ;inaphylaxis in newbo rns from either topical or systcr:,ic 
admin.is-tration of the drug have been reported to CDC. Sensitization of newborns by 
p~nicill in or neomycin eye prophylaxis is a distinct but unproven possibility. 

R!:por red by the Venereal Disease Control Div. Bur of State Services. CDC. 

Reference 
1. MMWR 27:107, 1978 

Erratum, Vo l. 27, No, 25 

p214 In the a~ticle. " Malaria in Participants of a Natural History Safari to Kenya, Africa," 
the 10th line o f the first paragraph of the editorial note indicated that the weekiy 
d ose o f chloroquine used for malaria prophylaxis is 550 mg. The correc~ fiyure is 

___ 500 mg. 
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