This document is made available electronically by the Minnesota Legislative Reference Library as part of an
ongoing digital archiving proy‘http://www.Ieg.state.mn.us/IrI/sonar/sonar.asp

STATE OF MINNESOTA BEFORE THE MINNESOTA

COUNTY OF HENNEPIN e COMMISSIONER OF HEALTH
In the Matter of the Proposed STATEMENT OF NEED
Amendments to MHD 326(0) AND REASONABLENESS

This rule is 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 will 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 result of recent information linking another organism, chlamydia,

1,2 the Centers for Disease Control and the American

to ophthalmia neonatorum,
Academy'of Pediatrics have.revised their recommendations for prevention of
ophthalmia neonatorum to include tetracycline and erythromycin ointments or
drops.3
Gonorrhea remains the most common reportable communicable disease in
Minnesota. In calendar year 1980, 3400 new infections were reported in
Minnesota women. Of this total 91% occurred in women of childbearing age
(under 35). According to the statement of the American Academy of Pediatrics
Committee on Drugs, Committee on Fetus and Newborn, Committee of Infectious
Diseases "The prevalence of largely asymptomatic genital gonococcal infections
in pregnant women and the occurrence of gonococcal ophthalmia neonatorum
(estimated at 28%) born to infected women indicate the need for continued
prophylaxis for all newborn infants."4 According to the Centers for Disease
Control, "silver nitrate prophylaxis reduced the risk of infants developing

gonococcal ophthalmia neonatorum to less than 2%"°

1Alexander ER: Chlamydia: The Organism and Neonatal Infection, Hospital
Practice July. 1979, Attached heretc and made a part hereof in Attachment #1.

2Fyromme] GT, et al: Chlamydial infection of mothers and their infants., the
Journal of Pediatrics, Vol. 95, No.1, July, 1979, Attached hereto and made a
part hereof in Attachment #2.

3GON0RRHEA Center for Disease Control Recommended Treatment Schedules 1979,
Attached hereto and made a part hereof in Attachment #3.

Ypmerican Academy 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.

SMMWR 27:107, 1978, Attached hereto and made a part hereof in Attachment #5.



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 professionals in addition to licensed physiciang, nurses and
midwives are involved in the delivery of newborn babies. The intent in
this proposal is to be more inclusive and reflect the reality of modern
practices.

" Paragraph (3) of the proposed rule is revised to reflect the reality
_that health professionals in addition to Ticensed physicians, nurses and midwives
provide care for newborn babies. The present rule requires only the "midwife
to call a Ticensed physician when infection or inflammation is apparent". In
reality nurses and other licensed health professionals are providing medical
care for newborn babies and must also be resbonsib]e for notifying a licensed
physician when these infections are observed in newborn infants under their
care.

The basis for recommending deletion of all of paragraph (4) is that
this requirement is unreasonable. Including "any and all personsf, "any
relative", etc. is so general that it would be difficult to identify any
individual as a person in charge. Furthermore, reﬁuiring 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 compliance of the reporting requirements

T'Lunder' this old rule would result in thousands of cases reported eacﬁ year.
There is no feasible action the State Health Department can take to prevent
transmissjon to others of such infections. It is essential that a specific
causativg,organism or agent be identified so that treatment and preventive
measures can be taken. I

With the exception of the portion of paragraph (Sf requiring thé
keeping of records of cases the revision proposes the repeal of the remainder
of this rule. The basis for this repeal being that it is unreasonable to
make demands of institutions which might be budgetarily prohibitive.

Prompt notification 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 reporting of communicable diseases. The proposed reyision
repeals MHD 316(0)(6) ‘ because it is unclear as to its meanina. If it
refers to the reporting of gonorrhea, it is already addressed.in MHD 326(n)
and is therefore repetitious and unnecessary.

The Commissioner has chosed 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 uncontroversial and that no hearing will be necessary.

-

Dated 12/24/81 STATE OF MINNESOTA
MINNESOTA DEPARTMENT OF HEALTH

% ¢ T N s
David F. Brownell, Chief
Venereal Disease Control Program
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Chlamydia: ]
Neonatal Infection

. Attachment #1

The Organisim and

E. RUSSELL ALEXANDER University of Washington, Seattle

Once believed to be large viruses, the causative agents of trachoma, psittacosis, inclusion
conjunctivitis, and venereally transmitted genital tract infections have been reclassified
as bacteria and placed in their own order, Chlamydiales. These organisms also can cause
eye and respiratory infections in infants born to mothers with genital tractinfection.
Diagnosis, therapy, and prevention of such infections are described.

Several recent studies indicate that a high percentage of in-
fants born to mothers with genital tract chlamydial infee-
tions become infected at birth and subsequently develop
inclusion conjunctivitis or respiratory tract infection, or
both. Since chlamydiae are estimated to cause between
30% and 4% of nongonococcal urethritis and cervicitis in
this country, and since an average of 8% of pregnant wom-
en carry chlamydiae in their cervices at parturition, the
risk of nconatal infection constitutes a major public health
problem.

The chlamydial organisms cause trachoma, psittacosis,
and lymphogranulema venereum, as well as venereally
transmitted genital tract infections and inclusion conjunc-
tivitis. Over the years they have been called by 4 number of
different naines, including Bedsonia, Mivagawanella, and
TRIC agents, the latter an acronym for the subset that
causes trachoma-inclusion conjunctivitis. Chlamydiac are
notable for being on the borderline between viruses and
bacteria. For many years they were classified as viruses.
Now it is clear that they are in fact bacteria, but because of
their peculiar life cycle they have been placed in their own
order, which consists of oue genus, Chlamyvdia, with two
species, Chluimydia psittaci and Chlamydia trachomatis.

Although chlumydiae share with viruses the tait of be-
ing oblizate intracellnlar parasites, by definition this is true
only in the intracellular stage of their life eyele, which be-
gins extracellularly. The extracellular forn of the oreanism
is the elementary body, and it alone is infectious. Attuch-

ing to a host cell, the clementary bedy induces active

phagocytosis and is ingested in a vesicle that becomes the
setting for the next stage of the eycle. (Mare than one cle-
mentary body may be phagoceytosed by a single host cell.)
Chlamydiae have a ccll wall and two nudleic acids but
are incapable of synthesizing ATP to meet their encray
needs. Once the elementary body has been phagoeytosed -

it has an intrinsic property that allows it to circumvent host
cell defenses that would normally lyse the phagosome — it
becomes reorganized into the initial body. Larger than the
elementary body, the initial body diverts the host cell’s syn-
thetic functions for its own metabolic purposes and pro-
ceeds to divide by binary fission, producing daughter mi-
crocolonies of chlamydiae. About 18 to 24 hours after in-
fection, the initial badies become reorganized into clemen-
tary bodies that subsequently exit the now disrupted host
cell, ready te infect new host cells. The fuil cycle takes
about 4o hours. The sequence results in a slow, s!c::dly ac-
cumulation of chlamydial particles within infected cells -
the intracellular inclusions that arc the diagnostic hallimark
of chlamydial infection.

Several features distinguish the twe species of chlamy-
diac. The inclusions of C. trachomatis accumulate glveo-
gen and thus stain with 1odine, whereas the inclusions of
C. psittaci do not. Another difference is their response to
sulfonammides - C. trachomatis is sensitive, C. psitlaci is
not. In addition, C. trachomatis is primarily a human
pathogen, while C. psittaci causes disease in humans only
viit zoonoses, such as psittacosis and ornithosis.

The C. trachomatis specics can be further subdivided
into strains causing lvmphogranuloma venereum (three se-
rolypes) and strains causing ocular-genital infections (12
serotvpes). The two subgroups differ significantly in their
biologic activity, The lvmphogranmlema venereum sizains
are more invasive, being capable of spontancous cell-to-

cell serial transmission in tissue culture and iu vivo inva-

ston of many tissues inaddition to epithelial cells, The oeu-

Dr. Alexander is Professor, Department of Epicemiology,
Schioel of Public Health and Community Medicine, Unicersity
of Washington, Seattle.
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lar-genital wtrains are not readily inva-
sive in lissne culture and apparently
grow in vivo only in colummnar epi-
thelial cells, which are found in the
conjunctiva, respiratory tract, gas-
troinlestinal tract, cervix, urethra, and
rectal mucosa.

The relationship between inclusion
conjunctivitis in the infant and genital
tract infection in the mother has been
recognized since the beginning of this
century, after a precedent was estab-
lished with recognition of the cause-
effect relationship between maternal
gonorrhea and ophthalmia nconato-
rum. The characteristic inclusions of
C. trachomatis were first described in
conjunctival cells from patients with
trachoma in 1907. Soon after, they
were identified in conjunctival scrap-
ings from infants with nongonococcal
ophthalmia neconatorum and adults

with conjunctivitis and in cells from

the genital tracts of adults with ure-
thritis or cervicitis. The relationship

between parental genital infection and
infant ocular infection was demon-
strated cvtologically before 1910, By
1911, the German ophithalmologist K.
Lindner had enough evidence to sug-
gest that almost 30% of nongonococ-
cal urethritis was caused by the same
agent that caused both infant and
adult inclusion conjunctivitis. The or-
ganism, now known as C. trechomna-
tis, was finally isolated in 1957 by F-F
T'ang in mainland China, using em-
bryonated hens’ eggs. The use of peni-
cillin and streptomycin was the usual
method of preventing bacterial con-
tamination in cell cultures at that
time. Penicillin was not then being
manufactured in China and was
scarce. Perhaps this was fortunate
since it turned out that C. trachomatis
is sensitive to penicillin, and the re-
quired trick was to grow it in a medi-
um containing streptomyein alone.
Subsequently, during the 1960s, a
number of investigators retraced the

pattern of infeetion by isolating the or-

- ganism from the conjunctivas of in-

fants with inclusion conjunctivitis,
from the genital tracts of men with
urcthritis and of women with cevici-
tis, and from both the eyes and genital
tracts of adults with inclusion con-
junctivitis.

In several prospective studies, the
prevalence of chlainydial infection in
pregnant women has been found to
vary from 2% in Boston to 6% in San
Francisco to between 8% and 13% in
Seattle. The differences between pop-
ulation groups are probably not geo-
graphic but relate to demographic dif-
ferences in the study groups, which,
in turn, relate to past experience with
chlamydial infection. Women with
chlamydial genital tract infection gen-
erally tend to be young, to come from
low socioeconomic groups, and to
have a history of venercal disease.

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

35-40 hours

Phagocytosis

Continued
Mutltiplication

and Reorganization to
Elementary Bodies

Reorganization
to Initial Bodies
and Synthetic Diversion

Initial Body

Multiplication

Life cycle of chlamydial organisms begins when small elemen-
tary bodies {}ifcc-t host cell by inducing active phagocytosis.
e Dring e novteicht hovr~lssuzcganize into the larger retic-
< ulated! initict bodies, which then-divert the cell’s synthetic func-

tions to their own metabolic needs and begin to multiply by bi-
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nary fission. About 24 hours after infection, the daughter organ-
isms begin reorganizing into infective elementary bodies. At
about 30 hours, multiplication ceases, and by 35 to 40 hours, the
disrupted host cell dies, releasing new elementary bodics thet
can infect other host cells and thus continue the cycle.



to assess the risk of nconatal infection
and disease in infants born to mothers
with chlamyvdial genital infection. In
the study, 142 unsclected pregnant
women attending a prenatal clinic at
the hospital had cervical cultures done
for evidence of chlamydial infection.
The cultures of 18 women were pos-
itive at 36 to 40 wecks gestation, and
cight of the 18 infants born to these
women developed conjunctivitis. Fol-
low-up studics at one year of age re-
vealed that 12 of the same 18 infants
had serum antibody to genital strains
of C. trachomatis, including six who
had had no history of neonatal con-
junctivitis. -

These findings indicated an infec-

tion rate of 13% in the obstetric clinic
population and of 6% in the total
group of infants. Both figures are con-
siderably higher than any previously
reported. A study at University Hospi-
tal 10 years ago found chlamydial in-
fection in 1.3% of pregnant women at-
tending the obstetric clinies. Otherin-
vestigators _have reported inclusion
conjunctivitis in fewer than 1% of in-
fants. The higher incidence detected
in our study may reflect an increase in
prevalence of the organism or in de-
tection of less severe conjunctivitis, or
both. In any case, the results not only
confirm that inapparent infection of
nconates occurs but that it may be rel-
atively common. Recently, the results
of another pilot study by Julius
Schachter and associates at the Uni-
versity of California, San Francisco,
showed that 10 of 25 infants born to
mothers with chlamydial genital tract
infection had laboratory-proved inclu-
sion conjunctivitis. Thus, it appears
that the risk of eye infection is be-
tween 33% and 50%. In other words,
one third to one half of the babies
born to infected women will develop
inclusion conjunctivitis, while, on the
basis of the Scattle findings, approxi-
mately two thicds will give evidence of
having been infected. Ipstallation of
silver nitrate in the eyes of newborns
as prophylaxis for ophthalimi neona-
torum apparently does not_affect C.
trachomatis, since all of the infants in
our stidy recerved it,

[nclusion conjunctivitis of the new-
born usually develops between seven
and 14 days following delivery. [t
should be differentiated from chemi-
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Flow chart summarizes current knowledge'of Chlamydia taxonomy and the variouslab-

oratory procedures used in identifying and differentiating the organisms. All Chlamydia

can be demanstrated by complement fixation or by HeLa cell-tissue culture methods.

To differentiate between C. trachomatis, a primary human pathogen, and C. psittaci,

largely an animal pathogen, the IUDR-treated McCoy cell culture method is used. For

differentiation among striiins causing ocular, genital, and lymphogranuloma renercum

infections, immunofluorescent and serologic typing is necessary.

cal conjunctivitis due to silver nitrate,
which usually appears within the first
four days, and from gonococcal oph-
thalmia neonatorum, which charace-
teristically becomes severe in the first
week of life.

Inclusion conjunctivitis  produces
congestion and edema and some dis-
charge, which may become serosan-
guincous if the conjunctiva is aculely
inflamed. Follicles are not seen on the
conjunctiva of the infant as they arcin
trachoina and adult inclusion con-
junctivitis. The infant conjunctiva ap-
parently is not capable of producing a
follicular reaction to any stimulus.

The diagnosis can be confirmed
readily in inost cases by taking a scrap-
ing of the upper or lower conjunctiva
and staining with Gicmsa stain, which

reveals the characteristic inclusions.
The defnitive diagnosis is made by
culturing the organism. T'ang’s time-
consuming egg-yolk culture method
has becn supplanted by cell culture.
The cells most often used are McCoy
cells, which are first treated by irradia-
tion or by trecatment with s-iado-2-
deoxyuridine (IUDR), cycloheximide,

or cytochalasin B. The effect of this ~

treatraent is not fully known but it ap-
pears to alfect cell growth. Some labo-
ratories use L cells or HeLa cells. Prior
to incubation, the inocuhun is cen-
trifuged with the cell substrate to ob-
tain cell infection. ospital laborgto-
ries are not usually equipped for this
procedure, although many large medi-
cal center laboratories are developing
the capacity to culture the organism.

Hospital Practice July 1wy 65
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Serologic identification of the organ-
ism is also possible, but that will prob-
ably remain a function of research lab-
oratories until a radioimmunoassay or
a similar method is developed.
Inclusion conjunctivitis of the new-
born, if untreated, usually lasts for
one to two wecks, and whether or not
it is treated, recurrence once or twice
over the next two to three months is
common. The treatment usually rec-
ommended is topical sulfacetamide,
but orally administered eryiiromycin

‘may be preferable. Controlled trials of

erythromycin have not been com-
pleted, but use of the antibiotic ap-
pears to result in fewer relapses.

In general, inclusion conjunclivitis
of the newborn is a benign, sclf-limit-
ed discase, but there is some cvidence
that this is not always the case. C.I1L
Mordhorst in Denmark has found,
from long-terin follow-up of families
with chlamydial ocular-genital infee-
tions, that scarring, pannus formation

66  Hospital Practice July 1979

and other characteristics usually as-
sociated with trachoma do occur in
some patients, presumably as a result
of reexposure.

The difference between trachoma

in the Middle East, Asia, or Africa,
where it is hyperendemic, and the en-
tity of inclusion conjunctivitis in the
United States and other developed na-
tions is difficult to define other than on
the basis of severity and sequelae.
Clearly the two discases arc different
in these two respects. The monkey
model developed by S-P Wang and
J.T. Grayston at the University of
Washington has provided some expla-
nation of these differences. When
monkeys arc inoculated on the con-
junctiva with any of the ocular-genital
C. trachomatis organisms, an acute
follicular conjunctivitis develops that
has the characteristics of trachoma.
The discase is the same whether the
organism was isolated from a case of
inclusion conjunctivitis. or nongon-

ococcal urethritis in Seattle or from a
case of trachoma in Egypt. In fact, if
any difference is worth noting, it is
that isolates from genital sources pro-
duce more severe disease in the mon-
key than isolates from trachoma.

In the monkey model, initial infec-
tion is self-limited. Pannus, which in-
volves neovascularization across the
limbus of the cornea and is a diagnos-
tic sign of trachoma, develops in the
monkey only after reinfection or on
initial infection of a monkey previous-
ly sensitized by killed antigen. In other
words, pannus formation denotes pri-
or sensitization with the antigen. Oth-
er characteristics of trachoma that
eventually lead to blindness, such as
conjunctival scarring and deforma-
tion, entropion, and trichiasis, also de-
velop in the monkey model after rein-
fection. It is highly probable that in
countries where trachoma is not en-
demic, such as the United States, in-
clusion conjunctivitis represents a pri-




- mary chlamydial infection. Although

rare, more severe ocular infections
that are clinically indistinguishable
from trachoma occur in this country;
on the basis of present evidence they
prebably represent reinfection. One
other factor that affects severity is the
presence of other bacterial eye infee-
tions. In fact, the distinguishing fea-
ture between trachoma-hyperendemic
countries with or without blindness is
the presence or absence of bacterial
conjunctivitis in these respective pop-
ulations.

Within the last two years, another
risk to the newborn of inaternal
chlamydial infection has been docu-
mented. In 1977, Mare O. Beem and
associates at the University of Chicago
described a distinct pncumonia syn-
drome in infants who had previously
had inclusion conjunctivitis. They
showed that the pneumonia was relat-
ed to C. trachomatis infection by iso-
lating the organism from the naso-
pharynx and tracheal secretions of in-
fants with the syndrome and by dem-
onstrating that the infants developed
specific antibody to C. trachomnatis.

Several features distinguish pneu-
monia due to C. trachomatis. It devel-
ops between about four and 18 weeks
of age and produces an afebrile illness
with symptoms of congestion, wheez-
ing, and a distinctive staccato cough.
The paroxysms of staccato cough are
not unlike those of pertussis, but they
lack the inspiratory whoop that char-
acterizes that discase. The clinical
findings include diffuse crepitant rales
on auscultation of the chest; hyper-
inflation of the lungs is scen on x-ray.
Otlier characteristics of C. trachorna-
tis pncumonia are an increase in co-
sinophils in peripheral bload (greater
than oo cosinophils per cubic mm)
and elevated serum immunoglobins.
We find that an 1gC >s500 mg/100 ml
or an IgM =110 is characteristic of C.
trachomatis pneumonia.

The diugnostic tests used for C. tra-
chomatis pneumonia include recovery
of the organism from the nasopharynx
or tracheal sceretions and various se-
rologic technigues. The organism is
quite distipetly localized to the post-
erior nasopharynx, and it is infre-
quently  recovered  from  the oro-
phasynx. Thus, the most appropriate
methods for recovery are either a post-

erior nasopharyngeal swab or aspira-
tion of nasopharyngeal secretions with
a feeding tube attached to a syringe.
Antibodies against C. trechomatis can
be demonstrated in the serun. Local
antibody can be demonstrated cither
in the nasopharyngeal secretions or in
the tears, but this information adds lit-
tle to the significance of the serum an-
tibody test results.

The evidence that C. trachomatis is
the causative agent of the pneumonia
syndrome is based on recovery of the
agent from nasopharyngeal and tra-
cheal secretions of infants with typical
symptoms and, in three instances,
from lung biopsy material. On the
other hand, C. trachomatis has rarely
been isolated from lung biepsy maten-
al, and inclusions have rarely been
seen in such material. Consequently,
some investigators have suggested that
the syndrome is due to hypersensitivi-
ty rather than infection, and others
have suggested that viruses, which are
quite often found in association with
C. trachomatis, are involved in the in-
fecetion that produces the pneumonia.

The viruses associated with C. tru-
chomatis in infants with pneumonia
include cytomegalovirus, respiratory
syncytial virus, rhinovirus, adenovi-
rus, and enterovirus. However, avail-
able evidence indicates that C. tra-
chomatis is the central etiologic agent
in the disease. Beem and associates
have noted that symptoms and clinical
and laboratory findings are the same
in infants from whom C. trachomatis
alone is isolated and in those from
whom both C. trachomatis and viruses
are isolated. Furthermore, they found
that the clinical course and the re-
sponse to treatment were similar, re-
gardless of whether C. trachomatis
was isolated alone or in combination
with viruses. In addition, our expen-
mental results support the view that
the pneumonia is due to C. trechoma-
tis. We were able to induce the preu-
monilis in infant baboons by inocula-
tion with C. trachomatis and then re-
covered the organism from the longs.
Since C. trachomatis pncumonia is a
chronice illness, which in many cases
produces only mild to moderate symp-
toms, and respiratory viral infections
are common in infants, it would not
be too surprising to find frequent coin-
fection with these agents. The rela-

tionship between €. trachomatis
pnewmnonitis and cytomegalovirus in-
fection remains to be explored, but it
should be noted that both are vene-
really transmitted agents that appear
together in other epidemiologic set-
tings. It should also be noted that the
C. trechomatis serotypes recovered
from infants with pneumonitis are the
same as those recovered from genital
sources.

Ixamination of lung biopsy materi-
al has revealed slight but intense infil-
tration of mononuclear cells in small
ainways, often causing blockage that
presumably results in the hyperinfla-
tion typical of the disease. Although
there is some observable damage to
bronchial and pulmonary epithelium,
it is not marked.

Controlled clinical trials of treat-
ment of C. trachomatis pneumonia
have been started only recently, there-
fore the preferable therapy remains to
be demonstrated. In vitro tests with a
variety of antibiotics have shown that
tetracyclines and erythromycin are
the most effective agents against the
organism. Since tetracyclines should
not be used in infants and children be-
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Hyperinflation of the lungs is a consis-
tent finding in chest x-rays of infants with
proven chlumydial pneamonitis.
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Clinical and laboratory findings in infants with afebrile pneumonitis (16 with proven
chlamydial infection, 27 without evidence of chlamydial infection) ere graphed.
Findings characteristic of chlamydial pnewmonitis were a staccato cough, lung
hyperinflation and increased eosinophils and serum immunoglobulins.

cause of their effect on growing tecth,
erythromycin is probably the drug of
choice. Sulfisoxazole is somewhat less
effective but can be used. Prolonged
follow-up seems advisable in view of
the well-known tendency of chlamydi-
al infections to recur, even in treated
patients. In this regard, our prelimi-
nary observations of the antibody re-
sponse in treated infants are of inter-
est. Administration of systemic antibi-
otics, even relatively ineffective ones,
such as penicillin, had a depressing
effect on antibody titers when com-
pared with infants not given systemic
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.antibiotics, or given topical ocular an-

tibiotics only. Whether or not early
systemic antibiotic treatment affects
the immune response is not known.
Beem found that systemic treatinent
with ecither sulfisoxazole or eryth-
romycin produced clinical improve-
ment of respiratory symptoms within
one week and rapidly terminated shed-
ding of C. trachomatis.

The risk of C. trachomatis pneu-
monia in babies born to infected
mothers has not bheen determined.
The carly results of a number of pros-
pective studies suggest that it is at least

5% and perhaps as high as 25%.

At the present time the only clinical
entities defmitely associated. with na-
tally acquired chlamydial infection are
inclusion conjunctivitis and pneu-
monia, but it is reasonable to expect
that a relationship with other diseasces
will be found. For instance, Beem and
associates found middle-ear abnor-
mualitics in more than half of 41 infants
with C. trachomatis-positive pneu-
monia. The abnormalities consisted of
an opaque, pearly-white color, diffuse-
light reflex, poorly distinguishable
short process, and, in some cases,
bulging of the tympanic membrane.

" Myringotomies done on one or both

cars of 11 of these infants consistently
yielded gelatinous middle-ear secre-
tions, and C. trachomatis was isolated
from ear aspirates of three infants.
The finding suggests that C. trachoma-
tis may contribute to otitis media in
infancy. Such a possibility and its po-
tential long-terin effects need to be
evaluated.

Similarly, it is unlikely that pneu-
monia is the only respiratory conse-
quence of nasopharyngeal infection
with C. trachomatis in infancy. Our
experience, as well as that of other in-
vestigators, suggests that by one year
of age, children who have had C. tru-
chomatis infections in infancy have an
excess in both frequency and severity
of respiratory infections. The extent
and characteristics of both upper and
lower respiratory tract infections with-
out pneumonia have not been
defined.

It is also likely that C. trachomatis
will be found to contribute to respira-
tory infections at older ages. The re-
sults of serologic studies done by
Crayston and Wang indicate that C.
trachomatis infection in infancy has a
continuing cffect on respiratory infec-
tions at older ages.

Qur finding that 13 of 14 infants
with C. trachomatis pneurnonitis had
positive tear antibody tests suggests a
high incidence of inapparent and ap-
parent conjunctivitis prior to the de-
velopment of pneumonitis. Half of
these infants had histories of conjunc-
tivitis, which suggests that naso-
pharyngitis and pneumonitis may oc-
cur by direct extension down the res-
piratory tract from an ocular focus. It
is also likely that a heavy intrapartum



dose of C.. trachomatis could infect
both conjunctiva and nasopharynx
concurrently, and even the lower res-
piratory tract by aspiration.

The possibility of preventing inclu-
sion conjunctivitis of the newborn is
currently under investigation. The ba-
sis for the present approach is the suc-
cess of mandatory silver nitrate pro-
phylaxis in preventing ophthalmia
neonatorum. Several studies are in
progress to lest the effectiveness of
erythromycin ointment as a substi-
Lute for silver nitrate in the prevention
of both gonococeal and chlamydial in-
fections of the eyes in newborns. If the
results are definitive, erythromycin
may become the recommended agent
for nconatal ocular prophylaxis in the
future. Iowever, it is unlikely that
topical ocular erythromycin will pre-
vent nasopharyngeal infection of the
newborn or its apparent sequela, res-
piratory disease.

The most cffective preventive of na-
tally acquired chlamydial infections
would be detection and treatment of
pregnant women prior to delivery.
Unfortunately, no simple, routinely
applicable method is available for such
a course of action. Diagnostic tests for
identifying C. trachomalis genital in-
fections are not universally available.
While the typical chlamydial inclu-
sions are readily apparent in conjunc-
tival smears, they are infrequently
found in cervieal smears. For diagno-
sis of both male and female genital in-
fection, the organism must be recov-
ered on a swab and then isolated in tis-
sue culture. Furthermore, chilamydial
infection in wemen is not usnally
accompanicd by any manifest disease
of the cervix, althongh one clinical en-
tity, a hypertrophic papillary cervici-
tis. has been desceribed in association
with C. trachomatis genital infec-
ticns in women. Another problem
arises from the observation that some
women who are found to be C. tra-
chiomalis-positive early in preganancy
spontancously revert to negative be-
fore delivery. And, vice versa, some
women who are ncgative on first ex-
amination become positive later in
pregaancy, These cases may represent
a flare-up of laient cervical infection
related to the immunologic changes
that occur in pregnancy. In fact, the
majority  of women with proven
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Iodine stain receals typical chlemydial inclusion bodies in McCoy cell culture. To
obtain growth of the organism, cells were pretreated with 5-iodo-2-deoxyuridine.

chlamydial cervical infection during
pregnancy spontaneously revert to
negative  postpartum. In - addition,
when the sexual partners of pregnant
women with chlamydial cervical infec-
tion have been studied, the great ma-
jority have been found to have
chlamydial urethral infection. Al-
though most of these cases have been
asymptomatic, there is usually a histo-
1y of past urcthritis.

Until we have a better understand-
ing of the natural history of C. tra-
chomatis infections in pregnancy, it
would scem more important to identi-
fy women as infected or not in the last
trimester in order to define those at

risk of infecting their infants.
Regardless of whether the diagnosis
is made in ecarly or late pregnancy,
another problem arnses, and that is
what antibiotic to use in treatment of
the mother. Again, although there are
no recommendations in this area at
the present time in the United States,
the common practice in the United
Kingdom is to treat infected pregnant
women with erythromycin. Sexual
partners should be treated at the same
time to prevent maternal reinfection.
(The diagnosis and treatment of geni-
tal chlamydial infections will be dis-
cussed in more detail in a subsequent
article.) m]
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Chlamydial infection of mothers and their infants

In 340 women, cultured prospectively during their pregnancies, the rate of infection with Chlamydia

trachomalis was 8.8%. The women with positive cultures tended to be younger and more often single

and black than their counterparts with negative cultures. There were no statistically significant clinical

differences between the twe groups. Eighteen children born 1o Chlamydia culture-positive women and

16 born to negative women were followed for nine months te examine the potential effects of maternal

infection on infant growth, development, and illness. Eleven of 18 study patients had culture or tear -

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

of these 11 had clinical conjunctivitis, and two of the eight developed pneumonia. Growth retardation

and developmenial abnormalities were not detected in either group. It is concluded that maternal carriage

of C. trachomatis is associated with a high incidence of clinical illness in the offspring.

George T. Frﬂhmell, M.D., Richard Rothenberg, M.D.,*
San-pin Wang, M.D., and Kenneth Mcintosh, M.D., with the technical

assistance of Cynthia Wintersgill, B.A., Jane Allaman, B.S., and

Inara Orr, R.N., Denver, Colo., Atlanta, Ga., and Seattle, Wash.

CHLAMYDIAL INFECTIONS are regularly associated
with certain nonspecific genital syndromes in both men
and women.! These syndromes may well be the most
common sexually transmitted diseases in the United
States (Center for Disease Control, Venereal Disease
Control Division, Atlanta, Georgia: unpublished data),
but clinical manifestations are usually not severe, and
long-term sequelae are not well documented. The recent
description of a protracted pneumonia associated with
Chlamydia trachomaiis in infants** has shed new light on
the importance and potential public health impact of
genital carriage of Chlamydia. There is at present little
information concerning the risk associated with chlamy-
dial infection in pregnant women and their offspring.* In
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Public Health Service, Center for Disease Control,
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*Reprint address: Technical Information Service, Center for
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this study we cultured a large group of mothers prospec-
tively during their pregnancies. Infants born to Chlamydia
culture-positive and Chlamydia culture-negative women
were followed to trace the development of disease and
disability.

MATERIALS AND METHODS

Maternal population. Between October 3, 1975, 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. Partic-
ipation was voluntary and written informed consent was
obtained.

Demographic data and information relating to current
sexual activity were obtained from each patient. A cervi-
cal culture for Chlamydia was taken at the initial obstetric
evaluation, at 32 weeks’ gestation, at parturition, and at
the postpartum visit. More frequent cultures were usually
obtained from women found to be Chlamydia culture
positive. Serum was also obtained at each visit and frozen
at —20°C. In addition, cervical and urine cultures for
Herpesvirus hominis and cytomegalovirus were obtained
at each visit. All women underwent cervical culture for
Neisseria gonorrhoeae on the first two visits; appropriate
treatment and epidemiologic follow-up were offered to all
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Table. Clinical and laboratory results in Chlamydia culture-positive study group

Mothers Infants
Evidence of C. trachomatis infection Evidence of C. trachomatis infection
By culture By serum : , s
Patient of cervix a.mfbod_r e 2 ten. andbony Conjunc-
No. (wk gestation) (type) Sitet | Age (wk) | Type Age (wk) tivitis Commients

1 16 ED - - Neg No

2 3l Fi - - GF 5,17, 24, 46 No Bilateral micropannus at | yr

3 13 GF - - Neg No

4 32, 38, 39* GF - = GF 39 No

5 35 ED R 5 ED 24, 43 Yes Mother positive 6 wk postpartum

6 22, 28 ED NP 7 ED Birth, 7, 26 Yes Infant developed pneumonia at 4
wk of age

7 24, 33, 35, 37 Ed - - Neg No lufant developed recurrent wheez-
ing at 6 wk

8 32, 36, 38* GF NP 11,27 GF 13, 27 Yes Infant developed pneumonia at 6
wk of age; mother positive 6 wk
postpartum

9 32 H - - Neg No

10 22, 31, 40* ED NP 13 ED 13 No Bilateral micropannus at 1 yr

11 30, 35 GF ~ - Neg No

12 23 I - - Neg No

13 19 ED = “ Neg No

14 34 ED - - ED 18 Yes

15 32,37 Df NP 2 ED 9,13 Yes Bilateral micropannus and small
anterior stromal opacity. 05. at
Iyr

16 35 ED R 3 ED 9, 17, 26, 46 Yes Mother positive 6 wk postpartum

17 17, 24 ED C 3,517 ED 17, 33, 40 Yes

NP 17
18 22. 30, 36, 41* ED NP, - 12 ED 12 Yes
R

*Day of delivery.
fisolate was typed and confirmed the antibody type in serum.
iR = Rectal, NP = nasopharynx, C = conjunctiva, — = not done.

women with positive cultures. A total of 775 chlamydial
cultures were obtained during pregnancy or at delivery
from the 340 women.

Infant population. Infants born to 18 of the 30 Chlamy-
dia culture-positive women were followed from birth t0 9
months of age, along with a control population 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
participation. 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 possible, the infant born
at the closest subsequent delivery of a negative mother
was then accepted. Eighteen mothers and their 19 infants
(including one set of twins) were originally enrollcd in the
control group. Eight of these 18 mothers had serum
antibody detected in an initial screening test, indicative of
previous Chlamydia infection. All eight were further
examined for IgM antibody; three had anti-Chlamydia

IgM which was thought to be suggestive of recent
(although not necessarily current) infection. They were
omitted from the analysis. Careful cultural, serologic. and
clinical follow-up of the infants of these three mothers
revealed no evidence of chlamydial infection in any.

A separate informed written consent was signed by
both parents for inclusion of the child in the study. All
infants followed were delivered vaginally. and silver
nitrate ophthalmic prophylaxis 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
months, and nine months the conjunctiva, 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 an
average of 5.6 times.

Tear secretions for antibody determination were
obtained at the time of follow-up cultures, starting usually
at two to three weeks of age. Cord blood IgM determina-
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tions were peiformed in most instances. Height, weight,
and head circumference were determined routinely, as
was psychomotor development through use of the Denver
Prescreening Developmental Questionnaire.” Infants 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 type) and pneumonia
as well as other clinical illness. Children with evidence of
chlamydial eye disease during the study period were
re-examined at one year of 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 nares 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. Chiamydiae were isolated according to 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 1:10. Serum
antibody was measured in mothers in the study and
control groups. Both tear and serum antibody were
determined by the microimmunofiuorescence meihod,
using CJ, A, H, I, K, B, ED, and GF antigens and a
conjugate containing antihuman IgM, IgA, and IgG
combined (Hyland Laboratories, Los Angeles, Calif).
Titers of 1:8 for serum and 1:10 for tears (the lowest
tested) were considered positive. Some positive sera were
further analyzed using separate anti-IgM and IgG 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 IgM determina-
tions were made by radial immunodiffusion (TRI-Parti-
gen IgM 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

The Journal of Fediatrics
July 1979

gonorrhoeae was isolated on Thayer-Martin medium and
identified by routine bacteriologic methods.

Statistical analysis. The Fisher exact test and the
critical ratio for difference 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 < 0.01) and more
frequently black (27% vs 9%, P < 0.01), or uamarried
(33% vs. 14%, P <00l). 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 likely 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 Chlamydia in the maternal population can
be judged by the prevalence of anti-Chlamydial 1gG in
culture-negative mothers. Of 18 women examined, eight
had IgG antibody to one of the serotypes tested.
" Ten of the 340 women (2 Chlamydia culture-positive
and 8 culture-negative) were culture positive for Herpes-
virus hominis and three (all Chlamydia culture negative)
carried cytomegalovirus. Six patients had gonorrhea (2
Chlamydia culture-positive and 4 culture-negative).

Infant population. Eighieen infants (7 male and 11
female), delivered vaginally to women harboring C.
trachomatis during gestation, were enrolled for follow-up
study. Sixteen infants (9 male and 7 female) born to
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 all 11
developed tear antibody to Chlamydia. In 6 of these 11,
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early tear samples were available and antibody was shown
to be absent before infection. Eight infants developed
conjunctivitis, with onset at one £o nine weeks of age.
Seven of these eight were culture positive (two from the
conjunctiva itsell and the remainder from other sites), and
the eighth had only tear 2 .uvody. 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 significantly associated with develop-
ment of clinical conjunctivitis. In the study group, six of
nine breast-fed infants developed conjunctivitis as against
two of nine bottle-fed infants (0.01 > £ > 0.05 by the
Fisher exact test).

In contrast, only a single infant of a control mother
developed evidence of Chlamydia infection (P = 0.60093
by the Fisher exact test). This child's mother had 1gG (but
no IgM) antibody to the GF serotype group of Chlamydia,
but was never culture positive during pregnancy. The
infant had purulent conjunctivitis at two weeks of age
which was not cultured but 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 in the study group with conjunctivitis
subsequently developed a chronic pneumonitis (onsel 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 cbtained from these
infants were negative. One child required hospitalization
and was treated with ampicillin and kanamycin parenter-
ally 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 chlamydial infection, developed recurrent wheezing at
6 weeks of age. He was admitted at 3 months of age, when
both viral and chlamydial cultures were 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 conjunctival cultures as well. No cultures
taken during the nursery stay grew Chlmnydia. Initial
isolations occurred between 2 and 13 weeks of age, 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
cultures, in 9 of 11 infants at or after 9 weeks of age. In
one instance antibody was present at birth. Cord IgM
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levels were measured in 16 of the 18 study paticnts and in
13 of the 16 control subjects; all were within normal
limits.

All 1l infants with evidence of Chlamydia infection had
feliow-up ophthalmelogic examinations at 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 did have tear antibody as evidence of
infection. The third had, in addition, a small anterior
stromal 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.

DISCUSSION

Recent reports suggest that C. trachomatis may be an
important pediatric pathogen in a nontrachomatous area
such as the United States. Schachter et al* first reported a
child with conjunctivitis and pneumonitis. Subsequently,
Beem and Saxon® reported 12 cuses of pneumonia in
infants characterized by dry hacking cough, chronic
pulmonary infiltrates. and an afebrile course. All of these
children had positive nasopharyngeal cultures, I' rommell
et al* strengthened the association by obtaining 2 lung
biopsy positive for C. trachomatis from another such
patient. Chandler et al* cultured 142 women during the
last month of gestation, of whom 18 were Chlamydia
positive (12.7%). Eight infants born to these 18 women
developed clinical conjunctivitis, although none devel-
oped pncumonia. Finally, a recent survey by Harrison et
al* found chlamydial infection in 9 of 30 consecutive
infants under 6 months of age hospitalized with pneumo-
nia, and in only one of 28 matched control subjects. The
clinical aspects of this characteristic subacute pulmonary
disease were confirmed.

Our study is in agreement with these results and
demonstrates the high rate of Chlamydia infection (61%)
and clinical discase (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 prcghancy were excluded. The social and demo-
graphic differences 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 carlier age. There is no apparent 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 to play a
significant role in the appearance of Chlamydia-associated
illness.
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Only two infants in our study were found to shed
Chlamydia from the conjunctivia, despite the presence of
conjunctivitis in eight. In some other studics, Chlamydia
have been cultured with apparent ease from the conjunc-
tivae® *' whereas in Chandler’s study,* which was similar
to the present survey in being prospective, only three of
eight infants with conjunctivitis and born to 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 problems with follow-up of the infected
group; and cultures were frozen before tissue inoculation.
On the other hand, studies in monkeys'* suggest that tear
antibody develops only when infection of that eye has
occurred. Moreover, early lear 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 IgG. The data in our
study are thus consistent with an ctiologic 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 positivity
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 possibility
of postpartum transmission. In either event, Chlamydial
carriage by the mother would appear to be associated with
a high incidence of clinical illness in the child.

We are indebted to Dr. Watson Bowes, and the stafl of the
Obstetrics Clinic, Colorado General Hospital, for their support,
and to Dr. S. Lance Forstat, for performing the ophthalmologic
examinations.
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' CONORRHEA ¢ CDC Recommendcd 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-
omyecin 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 chlamydial 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 (g-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-Producing 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.

tFood 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; inability of patient to
follow or tolerate an outpatient regimen; or failure of patient to respond to outpatient
therapy.

ANTIMICROBIAL AGENTS

Qutpatients: 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: Agueous 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.



( Note: Physicians are cautioned to use no less than the recommet  d
c e U es, : dosages of antibiotics.

Acute Epididymitis

Acute epididymitis can be caused by N. gonorrhoeae, Chlamydia, or other organisms.

If gonococci are demonstrated by Gram stain or culture of urethral secretions, treatment
should be APPG, 4.8 million units, ampicillin, 3.5 g, or amoxicillin, 3.0 g, each with pro-
venecid, 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; 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 amoxicillin, 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 Ophthalmia

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 requires
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. Clinical 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 agueous
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 Ibs. (45 kg) or more should receive adult regimens. Children
who weigh less than 100 Ibs. 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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Prophylaxis and Treatment of Neonatal

Gonococcal Infections .

The Center for Disease Control (CDC), after
consultation with a panel of experts, has revised its
recommendations for prevention of gonococcal
ophthalmia neonatorum. These recommendations
now state, “ophthalmic ointment or drops contain-
ing tetracvcline or ervthromycin or a 1% silver
nitrate solution” are effective and acceptable.!™
This is a2 change from previous recommendations
which highlighted silver nitrate as the primary
agent for prophylaxis.' The American Academy of
Pediatrics’ committees support these recommen-
dations.

The prevalence of largely asvmptomatic genital
gonococcal infection in pregnant women and the
occurrence of gonococcal ophthalmia in untreated
infants (estimated at 28%)” born to infected women
indicate the need for continued prophylaxis for all
newborn infants.

Some clinicians have argued that silver nitrate
prophylaxis immediately after deliverv may, in the-
ory, impair maternal-infant bonding by reducing
eye contact.®” Although it is well-known that silver
nitrate, with or without subzequent flushing, results
in a high frequency of chemical conjunctivitis,*?
other agents, particularly ointments, may also im-
pair vision temporarily and atfect the appearance
of the infant.

In view of the available information about the
prophylaxis of gonococcal ophthalmia neonatorum
and treatment of infected infants, the American
Academy of Pediatrics makes the following recom-
mendations: :

1. A 1% silver nitrate solution in single-dose am-
pules or single-use tubes of an ophthalmic ointment

PEDIATRICS (ISSN 0031 10053). Copyright © 1980 by the
American Acndemy of Pediatrics,

containing 1% tetracycline or 0.5% erythromycin
are effective and acceptable regimens for prophy-
laxis of gonococcal ophthalmia neonatorum.

2. None of the agents used for prophylaxis should
be flushed from the eye following instillation. Crit-
ical studies have not evaluated the efficacy of silver
nitrace prophylaxis with and without flushing, but
anecdotal reports suggest that flushing may reduce
the efficacy of prophylaxis. In addition, flushing
probably does not reduce the incidence of chemical
conjunctivitis.’® '

3. Prophylaxis should be given shortly after
birth. No studies have evaluated the effect of delay-
ing prophylaxis on its efficacy. Some authors sug-
gest prophylaxis may be administered more effec-
tively in the nursery than in the delivery room."
Although defiritive data are not available, delaying
prophylaxis for up to one hour after birth prebhably
will not affect efticacy and should facilitate initial
maternal-infant attachment. Hospitals in which
prophylaxis is delayed should establish a check
system to ensure that all infants are treated.

4. Infants born by cesarean section should also
receive prophylaxis against gonococcal ophthalmia.
Although gonococcal infection is usually transmit-
ted during passage through the birth canal, ascend-
ing infection also occurs. However, the precise risk
of gonococcal infection in untreated infants born by
cesarean section has not been determined.

5. Most infants born to mothers with clinically
apparent gonorrhea are prevented from developing
gonococcal ophthalmia with current modes of pro-
phylaxis. However, an oceasional case of gonorrheal
ophthalmia may occur in such infants.™"*-"

Therefore, intravenous or intramuscular aqueous
crystalline penicillin G should be administered to
these infants. A single dose of 50,000 units for term
or 20,080 units for low-birth-weight infants is rec-

PEDIATRICS Vol. 65 No. § May 1980 1047
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ommended. Topical prophylaxis alone is inadequate
for these infants.

6. Infants with clinical evidence of ophthalmia or
complicated (disseminated) gonococcal infection
should be hospitalized under isolation and treated
appropriately. Because gonococeal ophthalmia is
highly contagious, infected infants must be man-
aged with either wound and skin precautions'* or
sceretion precautions' for 24 hours after iritiation
of treatment with aqueous crystalline penicillin G,
50,000 units/kg body weight daily in two doses
intravenously for seven days. The eyes should be
irrigated with saline. Topical antibiotics are super-
fluous when appropriate systemic antibiotic ther-
apy is given. Ophthalmologic consultation is sug-
gested. Lufants 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
with aqueous crystalline penicillin G, 100,000 units/
kg body weight daily in three to four doses intra-
venously for at least ten days. Note: The emergence
of sirains of Neisseria gono:-hoeae resistant to
penicillin 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 poor clinical response to
penicillin, these sensitivities would be available as
a therapeutic guide.

7. Gonococcal infections in pregnant women,
even though they are asvimptomatic, may be asso-
ciated with fetal wastage, early and prolonged rup-
ture of membranes, premarure labor, and delivery
of low-birth-weight infants.'™*® They also may result
in sepsis or scalp abscess if intrauterine fetal mon-
itoring is used.”™ Failure to treat 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 (AgNO,) (7,2). The package
insert from the drug manufacturer also states that irrigation
(usually done with normal saline or distilled water) is not
recommended.

Maine’s Department of Human Services—noting that
many hospitals are irrigating infant’s eyes, apparently to
‘minimize the chemical conjunctivitis caused by AgNO;—
conducted a survey in March 1977 to determine 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 hospitals 23 {52%) still used irrigation;
11/44 (25%) specified that they had no definite policy on
this matter. Thus, 10/44 (23%) of hospitals were acting
according to present recommendations. The survey also
revealed that a few hospitals routinely used penicillin
ophthalmic solutions instead of AgNQOs, although the latter
is required by Maine law. After the survey a letter was cir-
culated to hospitals to correct the practices.

Reparted by K Hill, MD, Waterville; E Johnsan, WS Nersesian, MD,
Acting State Epidemiologist, Maine Dept of Human Services; Clini-
cal Research Sect, Venereal Disease Controf Div, Bur of State Serv-
icss, COC.

Editorial Note: The chemical conjunctivitis caused by
AgNO; 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 AgNQO; without saline rinse for all newborn in-
fants (3). AgNO, prophylaxis appears to be more effective
in preventing gonococcal ophthalmia neonatorum (GC-ON)
than saline eye washings or no prophylaxis (4-7). AghNO;
prophylaxis is nat 100% effective, however, as shown in 1
study of 46 cases of gonococcal ophthalmia which occurred
in spite of some form of AgNO; prophylaxis (8). Neverthe-
less, according to that study the risk of GC-ON deveioping
in an infant born to an infected mother was less than 2%
when AgNO; was used.

The occurrence of GC-ON in spite of the use of AgNO;
may be caused by several factors: (1) improper application,
(2) washing with water or saline, (3} silver cation precipita-
tion by saline to form silver chloride crystals, (4) infecticn
of the eyes before delivery because of premature rupture of
the membranes in an infected woman, and (5) failure to
treat an infected mother with subsequent transmission to
her infant after the delivery.

Well-designed studies are needed to investigate othe
preparations which may be useful as prophylaxis against
GC-ON. Other possibly effective agents have either not
been adequately studied (tetracycline and erythromycin),
are less effective (bacitracin), or have serious adverse ef-
fects, such as sensitization (penicillin). The possibility of
infection with a penicillinase-producing gonococcus also
exists.

In addition to proper instillation of AgNQO; without
rinsing, other measures are essential in preventing GC-ON,
including: (1) prenatal screening of pregnant women at
their initial visits and before delivery, (2) appropriate evaiu-
ation of all neonatal conjunctival discharges with Gram
stain and culture, and (3} continuing education for obstai-
ric and pediatric personnel who will be required to diagnose
and manage this complication.
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~ Clarification: Silver Nitrate Prophylaxis
for Gonococcal Ophthalmia Neonatorum

Following the publication of an article in the MMWR entitled, ""Silver Nitrate Prophy-
laxis for Gonococcal Ophthalmia Neonatorum,” several inquiries have been directed to
CDC regarding a statement in the editorial note (7). The sentence (in the second column,
second paragraph), which concerned the need for investigation of prophylactic prepara-
tions against gonococcal ophthalmia reonatorum, read: “Other possibiy effective agents
have either not been adequately studied (tetracycline and erythromyecin), are less effec-
tive (bacitracin), or have serious adverse effects, such as sensitization (penicillin).” It
should be changed to read: "Other agents for topical eye prophylaxis have either been
less adequately studied (tetracycline and eiythromycin), are less effective (bacitracin),
or may cause sensitization (penicillin or neomycin).”’

No proven cases of penicillin anaphylaxis in newborns from either topical or systemic
administration of the drug have been reported to CDC. Sensitization of newborns by
penicillin or neomycin eye prophylaxis is 2 distinct but unproven possibility.

Reported by the Venereal Disease Control Div, Bur of State Services, COC.

Reference .
1. MMWR 27:107, 1978 ‘

Erratum, Vol. 27, No. 25

p214 In the article, “Malaria in Participants of a Natural History Safari to Kenya, Africa,”
the 10th line of the first paragraph of the editorial note indicated that the weekiy
dose of chleroquine used for malaria prophylaxis is 550 mg. The correct figure is
500 mq.
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