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Introduction

Drug hypersensitivity, also known as drug allergy, is

characterized by idiosyncratic and unpredictable

immune-mediated reactions to drugs, affecting

women more often than men.1 Successful pregnancy

requires maternal immune system adaptation to

allow for the growth of an antigenically foreign

fetus.2 This maternal–fetal tolerance involves general

reduction of the maternal immune system capability

to respond to fetal antigens. A number of immuno-

suppressive factors have been recognized, which are

produced by the placenta and serve as immune

regulators in the maternal immune system, suggest-

ing that the placenta has an immunosuppressive

function;3 on the other hand, the altered function of

the cellular response has crucial importance in the

trophoblast’s invasion and in the maintenance of

pregnancy. For example, Breckler et al.4 have shown

that during pregnancy, maternal responses to fetal

alloantigens are altered by maternal allergic disease

and ⁄ or previous pregnancies.
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Problem

Pregnancy outcome in women with a previous history of drug allergy

and the role of drug allergies in adverse pregnancy outcomes is unclear.

Method of study

A retrospective cohort study comparing pregnancies of women with and

without history of drug allergy was conducted. Data were collected from

the computerized perinatal database. A multiple logistic regression

model, with background elimination, was constructed to control for

confounders.

Results

Of 186,443 deliveries, 4.6% (n = 8647) occurred in patients with a

history of drug allergy. The following conditions were significantly asso-

ciated with a history of drug allergy: advanced maternal age, recurrent

abortions, fertility treatments, hypertensive disorders, and diabetes mell-

itus. Using multivariate analysis, with background elimination, history

of drug allergy was significantly associated with intrauterine growth

restriction (OR = 1.52, CI = 1.3–0.8, P < 0.001) and with preterm

delivery (OR = 1.26, CI = 1.14–1.38, P < 0.001).

Conclusion

A history of drug allergy is an independent risk factor for intrauterine

growth restriction and preterm delivery. Further prospective studies are

needed to investigate the nature of this association.
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Aberrant immune mechanisms, specifically regarding

cellular immunity, have been implicated in various

gestational complications such as preeclamspsia, intra-

uterine growth restriction (IUGR), and recurrent

abortions.5,6 Moreover, autoimmune diseases, such as

rheumatoid arthritis,7 systemic lupus erythematosus

(SLE),8 and psoriasis,9 are often associated with

greater risk for adverse pregnancy outcomes. Drug

allergy, also the result of aberrant immune function,

appears to be related with autoimmunity.10

Recent studies by Romero and Garfield on the role

of hypersensitivity and preterm labor demonstrate

that an episode of preterm labor may be related to a

type I hypersensitivity reaction. Their group showed

in a retrospective study that a large proportion of

eosinophils in the amniotic fluid in women with

preterm labor and intact membranes represent an

increased risk for spontaneous preterm delivery

(PTD).11 In another work, uterine and cervical

contractile activity was studied in sensitized guinea

pigs after challenge with ovalbumin antigen. Oval-

bumin significantly increased contractility of uterine

and cervical strips from sensitized versus non-sensi-

tized animals. Furthermore, histamine H(1) receptor

antagonist in uterine strips abolished these effects.

Again, the authors have shown that type I hypersen-

sitivity reactions may be important in mediating

uterine contractility in pregnancy.12

Despite the well-characterized associations

between immune dysfunction, including autoim-

mune phenomenon and perinatal complications,

pregnancy outcome in women with a previous his-

tory of drug allergy has not been systematically stud-

ied. The purpose of this study was to examine

pregnancy course and outcome in women with

history of drug allergy.

Material and methods

A retrospective population-based study was con-

ducted comparing all singleton pregnancies of

women with and without a previous history of drug

allergy. Data were collected from the computerized

perinatal database consisting of information recorded

directly after delivery by an obstetrician, and as each

pregnancy poses a risk for adverse perinatal out-

come, accordingly it was handled as a new case.

Deliveries occurred during 1988 through 2007 at the

Soroka University Medical Center. Drug allergy was

a code given to women who reported during routine

questioning at arrival of having previous drug

allergy. If they reported positive, then a question

regarding the specific cause was asked and recorded

according to the ICD-9 codes: V14.0 to penicillin,

V14.1 to other antibiotics, V14.2 to sulfa, V14.3 to

other infective agents, V14.4 to anesthetic, V14.5 to

narcotics, V14.6 to analgesics, V14.7 to ferum, V14.8

to other medications.

The following clinical characteristics were noted:

maternal age, parity, recurrent abortions, fertility

treatments, and previous cesarean delivery (CD).

The following obstetrical risk factors were examined:

hypertensive disorders (defined as mild or severe pre-

eclampsia and chronic hypertension), gestational and

pre-gestational diabetes mellitus, IUGR, premature

rupture of the membranes (PROM), and cervical

incompetence. Cervical incompetence was defined as

previous painless dilatation of the cervical oss result-

ing in preterm-premature rupture of membranes

and ⁄ or preterm labor, PTD, and late abortions.

The following labor characteristics and perinatal

outcomes were assessed: CD, placental abruption,

placenta previa, meconium-stained amniotic fluid,

non-progressive labor, non-vertex fetal presentation,

fetal malformations, Apgar scores at 1 and 5 min <7,

perinatal mortality, and PTD. Preterm delivery was

defined as delivery before 37-weeks gestation. The

local ethics institutional review board approved the

study.

Statistical analysis was performed with SPSS soft-

ware (SPSS Inc, Chicago, IL, USA). Statistical signifi-

cance was calculated using the Chi-square or Fisher

exact test. A similar analysis was performed for a

subgroup of women who had a history of a specific

allergy to penicillin. Odds ratios (OR) and their 95%

confidence interval (CI) were computed. P < 0.05

was considered statistically significant. Multivariate

logistic regression models with backward elimination

were constructed to find independent risk factors

associated with a history of drug allergy and to

determine whether a history of drug allergy is an

independent risk factor for IUGR and spontaneous

PTD.

Results

There were 186,443 deliveries during the study period,

of which 8647 occurred in patients with a history of

drug allergy. The characteristics of women with his-

tory of allergy to medicinal agents compared to

women without such history are shown in Table I.

The following conditions were significantly associated
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with a history of drug allergy: advanced maternal age,

nulliparity, and fertility treatments. The obstetric risk

factors of women with history of allergy to medicinal

agents compared to controls is presented in Table II.

Almost all parameters that were examined – hyper-

tensive disorders, gestational and pre-gestational

diabetes mellitus, IUGR, premature rupture of the

membranes (PROM), and cervical incompetence –

were significantly associated with a history of allergy,

except for severe preeclampsia. Cervical incompe-

tence had an odds ratio of 2.605 in the group of

women with allergy, with P < 0.001. Pregnancy and

labor complications and outcomes of women with

history of allergy to medicinal agents compared to

controls are shown in Table III. Women with previous

allergy had significantly higher rates of CD in

their index pregnancy, higher rates of placental

abruption, meconium-stained amniotic fluid, non-

progressive first stage labor, non-vertex presentation,

and PTD.

Similar analysis was performed regarding a

subgroup of women (n = 4840) with a history of

allergy to penicillin. In this group too, mean mater-

nal age was significantly elevated (30.2 ± 5.4 vs.

28.5 ± 5.8, P < 0.001), the percentage of nulliparity

was greater (29% vs. 24%, P < 0.001), and they had

Table I Characteristics of Women with History of Allergy to Medicinal Agents

Characteristics

Women with

previous allergy

(n = 8646)

Women without

known allergy

(n = 177,796) OR CI 95% P Value

Maternal age (years) 30.5 ± 5.3 28.5 ± 5.8 <0.001

Ethnicity Jewish 8102 (93%) 92,819 (52.2%) 13.6 12.5–14.8 <0.001

Bedouin 545 (6.3%) 84,976 (47.8%)

Parity

1 28.6% 23.9%

2–4 60.7% 51.2%

>5 10.7% 24.8% <0.001

Recurrent abortions 5.9% 5.4% 1.1 1.0–1.2 0.053

Fertility treatments 4.8% 1.8% 2.8 2.5–3.1 <0.001

Previous CD 12.5% 11.6% 1.1 1.0–1.1 0.015

Data are expressed as means ± standard deviations (S.D.) or percentage.

CI, confidence intervals and P-values for statistical significance; CD, cesarean delivery; OR, odds ratio.

Table II Obstetric risk Factors for Women with History of Allergy to Medicinal Agents

Characteristics

Women with

previous allergy

(n = 8646) (%)

Women without

known allergy

(n = 177,796) (%) OR CI 95% P Value

Mild preeclampsia 4.6 3.4 1.4 1.2–1.5 <0.001

Severe preeclampsia 1.3 1.1 1.1 0.9–1.4 0.159

Chronic HTN 2.7 1.7 1.6 1.4–1.8 <0.001

Gestational HTN 8.1 5.9 1.4 1.3–1.5 <0.001

GDM 8.3 5.3 1.6 1.5–1.7 <0.001

Pregestational DM 1.2 1.7 1.3 1.1–1.6 <0.001

IUGR 3.0 2.1 1.5 1.3–1.7 <0.001

PROM 7.8 6.8 1.1 1.0–1.2 <0.001

Cervical incompetence 1.2 0.5 2.6 2.1–3.2 <0.001

Data are expressed as percentage.

CI, confidence intervals and P-values for statistical significance; DM, diabetes mellitus; GDM, gestational diabetes mellitus; HTN, hypertension;

IUGR, intrauterine growth restriction; OR, odds ratio; PROM, premature rupture of membranes.

PREGNANCY OUTCOME IN WOMEN WITH DRUG ALLERGY

American Journal of Reproductive Immunology (2010)

ª 2010 John Wiley & Sons A/S 3



higher rates of infertility treatments (4.2% vs. 1.8%,

OR = 2.3, CI: 2.03–2.71, P < 0.001). Significant dif-

ferences in obstetric risk factors and labor complica-

tions were found between those with penicillin

allergy and controls, and these include: hypertensive

disorders (except for severe preeclampsia), gesta-

tional and pregestational diabetes mellitus, IUGR,

cervical incompetence, CD, meconium-stained amni-

otic fluid, and non-vertex presentation. No signifi-

cant differences between the groups were found

regarding perinatal mortality.

Independent factors associated with drug allergy

were also evaluated using a multiple logistic regres-

sion model with backwards elimination (Table IV).

Using multivariable analysis, with backward elimi-

nation, history of drug allergy was significantly associ-

ated with IUGR (OR = 1.48, CI: 1.3–1.7, P < 0.001)

and with PTD (OR = 1.26, CI: 1.14–1.38, P < 0.001;

Table V). In the subgroup of women with history of

allergy specific to penicillin, it was significantly associ-

ated with IUGR (OR = 1.52, CI: 1.3–1.8, P < 0.001

and OR = 1.48, CI: 1.3–1.7, P < 0.001, respectively),

Table III Pregnancy and Labor Complications and Outcomes of Women with History of Allergy to Medicinal Agents

Characteristics

Women with

previous allergy

(n = 8646) (%)

Women without

known allergy

(n = 177,796) (%) OR CI 95% P Value

CD 19.0 12.9 1.6 1.5–1.7 <0.001

Placental abruption 0.8 0.7 1.0 0.8–1.3 0.841

Placenta previa 0.6 0.4 1.4 1.0–1.8 0.027

Meconium-stained amniotic fluid 13.4 16.2 0.8 0.7–0.8 <0.001

Non-progressive labor first stage 2.5 1.9 1.3 1.1–1.5 <0.001

Non-vertex presentation 6.9 5.3 1.3 1.2–1.4 <0.001

Preterm delivery <37 weeks 9.2 7.8 1.2 1.1–1.3 <0.001

Malformations 4.9 5.2 0.9 0.8–1.0 0.217

Apgar at 1 min <7 3.7 4.0 0.9 0.8–1.0 0.208

Apgar at 5 min <7 0.6 0.6 1.0 0.8–1.4 0.830

Perinatal mortality 1.1 1.3 0.8 0.6–1.0 0.053

Data are expressed as percentage.

CD, cesarean delivery; CI, confidence intervals and P-values for statistical significance; OR, odds ratio.

Table IV Independent Factors Associated with Drug Allergy:

Results from a Multiple Logistic Regression Model with

Backwards Elimination

Characteristics OR CI 95% P Value

Jewish

ethnicity

(vs. Bedouins)

12.6 11.5–13.8 <0.001

Fertility

treatments

1.7 1.5–1.9 <0.001

Cervical

incompetence

1.5 1.2–1.8 <0.001

HTN 1.2 1.1–1.3 <0.001

Diabetes mellitus 1.2 1.1–1.2 <0.001

Previous

Cesarean delivery

1.1 1.07–1.2 <0.001

Maternal age 1.035 1.031–1.039 <0.001

The initial model included, in addition, recurrent abortions and

parity.

CI, confidence intervals and P-values for statistical significance;

HTN, hypertension (hypertensive disorders); IUGR, intrauterine

growth restriction; OR, odds ratio.

Nagelkerke R2 = 0.127.

Table V Multiple Logistic Regression Models of Risk

Factors for Preterm Delivery and Intrauterine Growth Restriction

Model Characteristics OR CI 95% P Value

Preterm delivery

<37 weeks

Drug allergy 1.3 1.1–1.4 <0.001

Maternal age 1.0 1.0–1.0 0.036

HTN 3.5 3.3–3.7 <0.001

IUGR Drug allergy 1.5 1.3–1.7 <0.001

Maternal age 1.0 1.0–1.0 <0.001

HTN 3.5 3.2–3.8 <0.001

Fertility treatments 1.9 1.6–2.3 <0.001

Malformations 2.4 2.1–2.6 <0.001

CI, confidence intervals and P-values for statistical significance;

HTN, hypertension; IUGR, intrauterine growth restriction; OR,

odds ratio.
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but not with preterm delivery (OR = 1.02, CI: 0.99–

1.17, P < 0.73; Table VI).

The association between drug allergy and specifi-

cally spontaneous preterm deliveries excluding indi-

cated preterm deliveries was also investigated, using

another multivariable logistic regression model (data

not shown in a table). While controlling for mater-

nal age and hypertensive disorders, drug allergy was

noted as an independent risk factor for spontaneous

preterm deliveries, with a similar OR of 1.26

(CI: 1.14–1.38, P < 0.001). Additional model investi-

gated the risk for PTD <34 weeks gestation found an

OR of 1.19 (CI: 1.1–1.28, P < 0.001).

Discussion

The maternal immune system has crucial importance

in the success of pregnancy throughout its course

from implantation, through maintenance, and out-

come. Numerous alterations in the function of the

immune system take place with the cellular response

having a unique importance. During pregnancy,

variations in maternal–fetal cellular interactions may

influence the course of pregnancy and its outcome.

From this knowledge emerged the study assump-

tion that in allergic women, in whom the immune

system has ‘proved’ to respond improperly to a

foreign antigen, there would also be more pregnancy

complications that are known to be related to immu-

nity. Indeed, this study demonstrates that a previous

drug allergy is an independent risk factor for IUGR

and spontaneous PTD.

These findings may be partially explained by the

study by Breckler et al.4 who demonstrated that

T cells derived from peripheral blood of allergic

women have an exaggerated response toward fetal

antigens. Although the main question of their study

was to determine the role of these responses in the

development of allergic disease of the newborn, and

pregnancy complications were not examined, still

their findings are significant for understanding the

underlying processes that may lead to our findings.

Allergic women in their study were defined as

women having a history of asthma, eczema, or allergic

rhinitis plus a positive skin prick test to one or more

common allergens, whereas our study group was

defined as having a drug allergy upon routine medical

history questionnaire.

Preterm labor is considered a syndrome in obstetrics

with a common final pathway leading to delivery

before 37 completed weeks but with various causes.13

Few studies support allergy as a possible pathogenesis

for PTD. For example, mast cell products such as pro-

staglandins and histamine can cause uterus contrac-

tions in tissue culture; the uterus is rich in mast cells;

and myometrium fibers of women with known

allergy cultured with their specific allergen produces

muscle contraction.14 Bytautiene et al.15 have shown

that activation of mast cells and release of their media-

tors increases uterine contractility. Histamine and

serotonin increased contractility of uterine strips from

non-pregnant and pregnant guinea pigs, and uterine

sensitivity to these agents were dependent on gesta-

tional age. They concluded that mast cells increase

uterine contractility through multiple mediators, and

uterine responses to these mediators are dependent

on gestational age.

Accordingly, an allergic response could lead, in

ways that are not yet fully understood, to a range of

obstetrical syndromes, including preterm labor, and

could serve as an explanation of at least part of the

pathogenesis of these conditions.16

Another possible model that can explain our find-

ings is the role of the immune system in autoim-

mune diseases and its previously proven effect on

adverse pregnancy outcome. Perhaps the common

branch in these women is the T-cell system that

attacks ‘self’ or, in the context of pregnancy, attacks

fetal antigens. Although the well-established connec-

tion between autoimmune diseases and adverse

pregnancy outcome has been published, to the best

of our knowledge, the relationship between drug

allergy and pregnancy outcome has not been studied

before. In this study, more women with drug allergy

were found to suffer than the general population

Table VI Multiple Logistic Regression Models of Risk

Factors for Preterm Delivery and Intrauterine Growth Restriction

Model Characteristic OR CI 95% P Value

Preterm delivery

<37 weeks

Penicillin allergy 1.3 1.1–1.4 <0.001

Maternal age 1.0 1.0–1.0 0.036

HTN 3.5 3.3–3.7 <0.001

IUGR Penicillin allergy 1.5 1.3–1.8 <0.001

Maternal age 1.0 1.0–1.0 <0.001

HTN 3.5 3.2–3.8 <0.001

Fertility treatments 2.0 1.7–2.3 <0.001

Malformations 2.4 2.1–2.6 <0.001

CI, confidence intervals and P-values for statistical significance;

HTN, hypertension; IUGR, intrauterine growth restriction; OR,

odds ratio.
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from a range of maternal complications (hyperten-

sive disorders, gestational diabetes mellitus) preg-

nancy complications (fertility treatments, PROM,

PTD, cervical incompetence, CD, placental abrup-

tion), and fetal complications (IUGR). The question

that these findings raise is whether this whole series

of complications could be attributed to the same

underlying mechanisms involved with maternal

allergy. Importantly, if a common pathogenesis

would be found, then a specific and problem-

targeted treatment could be tailored.

Drug allergy has a genetic predisposition17 as do

some obstetrical syndromes such as preterm labor

and cervical incompetence; a new area studied using

the genomics, proteomics, and metabolomics tech-

niques.18 Perhaps some common genes involved in

drug allergy and obstetric complications will be iden-

tified in the course of future research.

A main limitation of the study is the fact that

allergy was defined based on the women’s report,

which was not always confirmed by objective docu-

mented doctor’s diagnosis or specific skin tests. This

limitation is mentioned in the literature and an

objective proof of drug allergy is difficult to achieve

because the tests are not standardized, the challenge

tests are cumbersome and have the potential to cause

harm to the patient. Also, more than half of the cases

reporting a reaction attributed to a drug are actually

not drug allergies.19 Still, the self report limitation of

drug allergy may be non-differential and may bias

results to the null. Further limitations of our study

are the lack of information regarding indicator of

maternal socioeconomic status, for example maternal

education, information on tobacco and alcohol

consumption, and use of recreational drugs in preg-

nancy. Unfortunately, we do not have data regarding

prescription medications nor types of allergies.

Nowadays, our options as clinicians facing obstetric

syndromes such as PTD and IUGR are general and

focus on treatment of symptoms and observation

rather than treating the underlying pathogenesis

causing the syndrome. Understanding the significance

of allergies as one of the possible causes for certain

obstetric morbidities could lead to the development of

deeper understanding of their molecular basis and

perhaps in the future may guide to specific and effi-

cient treatment.

In conclusion, some association exists between

history of drug allergy and pregnancy complications.

History of drug allergy was shown to be an indepen-

dent risk factor for IUGR and PTD in multivariable

analysis. History of drug allergy can adversely affect

the course of pregnancy but even if it does, it is not

a modifiable risk factor and for now, the effect of

drug therapy on reducing adverse outcome in

human pregnancy is not clear. Further prospective

studies are needed to investigate the nature of this

association.
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