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smoking, maternal weight and height, 
and social class can be correlated with 
the size of the fetus, the relative con-
tribution of other factors to fetal 
growth has not been clarified. Among 

such factors in developing countries,
the highly prevalent infectious dis
eases occupy a prominent place. This 

report summarizes studies of the fre-
quency of infections in pregnant 

women and discusses their possible
influence on intrauterine growth. 

PATIENTS AND METHODS 

The present data were derived from a 
long-term prospective Investigation of the 
interactions of nutrition and Infection and 
the outcome of pregnancy in a highland In
dian village."' Since 1972, all women of 
child-bearing age have been visited every 
month and interviewed regarding their 
menses. A urine gonadotrophin test was 
used for the diagnosis of pregnancy In 

women reporting amenorrhea. Each preg
nant woman underwent anthropometric 
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and obstetric examinations at 6 to 7, 12 to 
14, 26 to 28, 36, and 38 weeks of pregnancy 
and, furthermore, was visited in her home 
every week by a physician who assessed 
her health. When an acute infection was 
found, visits were repeated at three-day 
intervals to determine the duration and 
clinical characteristics of the disease. Uri-
nary tract infections were diagnosed ex-
elusively by demonstration of significant 
bacteriuria, ie, counts of enteric Gram-
iegative bacteria in excess of 100,000 col-
onies p,.rmilliliter of urine. Since most 

examination,women refused pelvic evagi-
nal inflammation was assessed by cytologic 
evaluation of the urine sediment by the 
Papanicolau method., Serial blood speci
mens were obtained from the mothers at 6 
to 7, 26 to 28, 36, and 38 weeks of gestation; 
these were tested for seroconversion rates 
to Toxoplasma gondii by the fluorescent 
antibody technique,, cytomegalovirus and 
herpes simplex by the complement-fix-
ation method:" rubella by hemagglutina-
tion inhibition,' and Treponenia pallidunm 
by VDRL. A fourfold rise of serum anti-
bodies was consi'.ered significant for cy-
tomegalovirus (C'. V), herpesvirus hominis 
(HVH), and Toxoplasma infections. Umbil-
ical cord blood was collected from most in-
fants, and levels of IgM, IgG, and IgA in 
cord serum were determined by radial im
munodiffusion. Each infant was weighed 
by a nurse within on hour of delivery. 

RESULTS 

Incidence of Infectious 


Diseases During Pregnancy 


Table 1 shows the incidence of in-
fectious diseases during pregnancy 
among 82 women observed from con-
ception to delivery. Respiratory infec-
tions were the most common, and up-
per respiratory tract was affected 
four times more frequently than 

lower. Diarrhea and dysentery were 
second in frequency, followed clos y 
by urinary tract infections, which oc-
curred with the same frequency in 
each trimester of pregnancy, whereas 
respiratory and intestinal infections 
were most prevalent in the last tri-

mester, 
Other illnesses including tonjunc

tivitis, otitis media, stomatitis, and 
skin infections were also seen. The 
last included deep abscesses that 
were serious health problems because 
of their long duration and accom-
panying systemic manifestations 
such as chills and fever, 

The average duration of illness was 

Table 1-Incidence of Infectious Diseases During Pregnancy*
 

Trimester 
all 

Respiratory Tract Infection Diarrhea 
and 

Urinary Tract 
Bacterial Other 

Pregnancy Upper Lower Dysentery Infectiont Illnessest 
1 37 (45)§ 5 (6) 7 (9) 8 (10) 7 (9) 
2 26(32) 6(7) 9(11) 8(10) 5(6) 
3 41 (50) 14 (17) 13 (16) 6 (7) 8 (10) 
Incidence 

per 100 
pregnancies 104 (127) 25 (30) 29 (36) 22 (27) 20 (25) 

* Data obtained from 82 pregnant women observed prospectively from conception to de. 
livery inSanta Maria Cauque, Guatemala, 1972 and 1973. 
t 100,000 colony.forming units per milliliter.of urine. 

Conjunctivitis, otitis media, stomptitis, skin Infection. 
§ Number of episodes (rounded precentage). 

Table 2.-Days of Illness Due to Infectious DIsLase*
 

Trimester Respiratory Tract Infection 
of A 

Pregnancy Upper Lower 

1 3.2§ 1.2 

2 2.7 1.1 
3 4.8 2.4 
Mean 3.6 1.6 

* Data obtained from 82 pregnant women 

Diarrhea Urinary Tract 
and Bacterial Other 

Dysentery Infectiont Illnessesl 
0.3 0.9 0.8 
0.6 0.5 0.8 
1.0 1.1 0.9 
0.7 0.8 0.8 

observed prospectively from conception to de
livery in Santa Maria Cauque, Guatemala, 1972 and 1973. 

t An average duration of 273 days (39 weeks) was ussumed for every pregnancy. 
* Conjunctivitis, otitis media, stomatitis, skin infection. 
§Mean days of illness per 100 days. 

Table 3.-Agents Associated With 

Vaginal Inflammation* 


No. (%) of 
Women With 

Agent Agent 
Trichomonas vaginalis,

alone 12 (23) 
Candida alblcans, alone 11(21) 
Tvaginatis & Calbicans 9 (17) 
No agent 21 (40) 

* Data obtained from 53 pregnant women 
observed prospectively through pregnancy In 
Santa Maria Cauque, Guatemala, 1972 and 
1973. 

7.5 days per 100 days of pregnancy 
(Table 2), which is equivalent to 21 

days out of the 280 days of gestation. 
Diseases during the third trimester 
lasted longer than those during the 

first and second trimesters. 

Frequency of Vaginal Inflammation 
and Infection During Pregnancy 

Vaginal inflammation was studied 
in 57 women from the first to the last 
trimester of pregnancy. Cellular 
changes indicative of inflammation 
were found in 48% of women at the 
beginning of pregnancy, and in 79% 

Table 4.-Seroconverson* to
 
Selected Agents During Pregnancyt
 

Agent, No. of No. (%) 
Test* Subjects Positive 

Cytomegaloviruses, 
CF

Herpesvirus 
51§ 3 (5.9) 

hominis, CF 60§ 3 (5.0) 
Rubella virus. HI 61 0 
Treponema 
Toxoplasma gondii, 

FA 
TA 

61 
61 

1(1.6) 
7(1.) 

Total 61 7 (11.5) 
$ Fourfold or higher rise of titer for cyto

megalovirus, herpesvirus hominis, and Toxo. 
plasma. 

t Data obtained from 61 women In Santa 
Maria Cauque, Guatemala, 1972 and 1973.* Tests include the following: complement
fixation (CF), hemagglutination inhibition 
(HI), and fluorescent antibody (FA).

§Anticomplementary sera excluded. 

by the end of gestation. 
Nonspecific inflammation (ie, that 

in which no potential causative agent 
was found) occurred in 40% of the 
women (Table 3). Trichomonas vagi
nalis and Candiba albicans were 
found in 23% and 21% of the women, 
respectively, and 17% had both. No at-
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Table 5.-Incidence of Elevated Seto'm IgM Level In Newborns* 
_sis.' 

Localities No. of Infants 
Np. (%) of Casest With 

IgM Level > 0.20 mg/ml 
Santa Maria Cau, us, Guatemala§Santo Domingo XenacoJ, Guatemala§ 

263 
211 

111(42)
80 (38) 

Four ladlno villages in Guatemala!! 132 18 (14) 

* Umbilical cord serum IgM level measured inGuatemalan newborns from rural communi-
ties, 1964 to 1973. 

t Specimens with values of IgA > 0.10 mg were excluded from tabulation. 
* Blood collected by traditional folk midwives.
§ Blood collected by a trained midwife. 
11Blood collected by a physician. 

tempts were made to isolate or char-
acterize other organisms reportedly 
associated with perinetal infections 
such as group B streptococci or T-
strain mycoplasmas. 

At the beginning of the study, a 
limited number of vaginal swabs col-
lected by the pregnant women them-
selves were examined. Among these, 
three cases with evidence of CMV in-
fection and one with HVH infection 
were detected. 

Silent Infections During Pregnancy 
The frequency of silent or asympto-

matic infections is much higher. In a 
preceding survey of pregnant women 
from the village, about 14% were 
found to harbor Shigella or Sal-
monella, 54% Entamoeba histolytica, 
and 25% enteroviruses, Reactivated 
infections with CMV and HVH oc-
curred in si:: (10.9%) of 61 pregnant 
women (Table 4). A single infection 
with To gondii (1.6%) was identified. 
There was no infections with rubella 
or Tre pallidum. In all, of 61 preg-
nant women, seven (11.5%) showed 
evidence of having been affected by 
at least one of these agents. 

Infection and Outcome of Pregnarcy 
Forty-two percent of newborns had 

elevated IgM levels in cord blood, a 
finding similar to that in another 
highland village. No correlation 'was 
found between cord serum 1gM level 
ind birth weight. 

Some of these serum samples may 
rave had admixtures of maternal 
)Ilood, which would give spuriously 
igh levels of lgM. Iowever, when 
iuch collections are done most pre-
fisely, as was true for blood collected 
)y experienced physicians in four I-
lino villages, no less than 14% of 

specimens had substantial elevations 
of IgM, reflecting a high rate of in-
trauterine exposure to infectious 
agents (Table 5). 

No relationship was noted between 
incidence of infectious disease during 
pregnancy and birth weight by con-
t:ngency table or similar types of 
analyses. However, step-wise mul-
tiple regression analyses suggested 
that morbidity during pregnancy 
could explain part of the variance of 
birth weight (J. J. Urrutia, MD, and 
L. J. Mata, ScD, unpublished data). 

Diseases affecting lower-respira-
tory and urinary tracts were more 
frequent in the group of mothers who 
delivered low-birth-weight infants; 
these differences, however, were not 
statistically significant. No differ-
ences in concentration of cord IgM 
were found between infants of moth- 
ers who had fewer than three epi-
sodes of illness during pregnancy and 
infants of mothers who had more. 

COMMENT 

Our investigation showed very high 
rates of infection during pregnancy 
in an Indian village in Guatemala. 
There was also evidence that the 
newborn infants had a high incidence 
of elevated specific antibody titers, 
suggesting intrauterine exposure to 
infectious agents. 

Attack rates of infection among 
these rural women are well in excess 
of the rates for industrial nations.'"'' 

The precise methods used in this pro-
spective study permitted detection of 
the majority of illnesses experienced 
by the women, and thus the observed 
rates we report very likely reflect 
true incidence of infectious diseases. 
This incidence exceeds considerably
the previous estimates for this popu-

lation, based on a retrospective analy
0 Since most information about 

morbidity during pregnancy through
out the world is based on data derived 
retrospectively, it is reasonable toconclude that true incidence of illness 
isnhighe than has bee sus
is higher than has been suspected 
heretofore. 

Infection of the pregnant women 
may affect fetal growth indirect
ly through interference with the 
woman's nutritional status, which in 
turn may result in diminished fetal 
nutrition. In addition, there may be a 
direct effect on the fetus by infection 
across the placental barrier." How
ever, not enough is known about the 
effects of specific maternal infections. 
The best available information re
lates to urinary tract infections and 
indicates a correlation between such 
infections in the pregnant woman 
and low birth weight and neonatal 
mortality throughout the world." It 
does not seem to be affected by the 
mother's social clasG. Likewise, vagi
nal colonization with T-strain of 
Mycoplasnma, Listeria monocytogenes, 
HVH type 2, and CMV has been asso
ciated with low birth weight and fetal 
wastage.'" On the other hand, data 
relat: ig such common diseases as up
per-respiratory tract infections and 
diarrhea, which are highly prevalent 
among the rural women we studied, 
and fetal surviva, and well being are 
lacking. However, in .iew of the high 
incidence of stillbirths, prematurity, 
and fetal growth retardation in the 
Indian village we studied,' it is rea
sonable to suspect causal influence of 
the highly prevalent maternal infec
tions. T.ere is a great need for a pre
cise assessment of this problem. Our 
prospective study, designed to answer 
this question, is in progress. 
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