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< Before fertilization until Week 3 of pregnancy>
“All or none” period; no adverse influence

<Week 4 to end of Week 7 of pregnancy >

Period of formation and differentiation of important organs in
the fetus; a period of extreme vulnerability to teratogens, to
teratogenicity

< Weeks 8-15 of pregnancy >
Period critical for gonadal differentiation, palate closure and

other important developmental processes

< Week 16 of pregnancy until delivery>
No morphological abnormalities are induced in the fetus.

Fig. 1. Periods of susceptibility during fetal develop-
ment.

Fetal Risk Summary
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Category A

Adequate and well-controlled studies have failed to demonstrate a risk to the fetus in the
first trimester of pregnancy (and there is no evidence of risk in later trimesters).

Category B

Animal reproduction studies have failed to demonstrate a risk to the fetus and there are
no adequate and well-controlled studies in pregnant women OR Animal studies have
shown an adverse effect, but adequate and well-controlled studies in pregnant women
have failed to demonstrate a risk to the fetus in any trimester.

Category C

Animal reproduction studies have shown an adverse effect on the fetus and there are no
adequate and well-controlled studies in humans, but potential benefits may warrant use
of the drug in pregnant women despite potential risks.

Category D

There is positive evidence of human fetal risk based on adverse reaction data from
investigational or marketing experience or studies in humans, but potential benefits may
warrant use of the drug in pregnant women despite potential risks.

Category X

Studies in animals or humans have demonstrated fetal abnormalities and/or there is
positive evidence of human fetal risk based on adverse reaction data from investigational
or marketing experience, and the risks involved in use of the drug in pregnant women
clearly outweigh potential benefits.

Fig. 2. Risk categories of FDA (USA).
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Category A

Drugs which have been taken by a large number of pregnant women and women of
childbearing age without any proven increase in the frequency of malformations or other direct
or indirect harmful effects on the fetus having been observed.

Category B1

Drugs which have been taken by only a limited number of pregnant women and women of
childbearing age, without an increase in the frequency of malformation or other direct or
indirect harmful effects on the human fetus having been observed.

Studies in animals have not shown evidence of an increased occurrence of fetal damage.

Category B2

Drugs which have been taken by only a limited number of pregnant women and women of
childbearing age, without an increase in the frequency of malformation or other direct or
indirect harmful effects on the human fetus having been observed.

Studies in animals are inadequate or may be lacking, but available data show no evidence of an
increased occurrence of fetal damage.

Category B3

Drugs which have been taken by only a limited number of pregnant women and women of
childbearing age, without an increase in the frequency of malformation or other direct or
indirect harmful effects on the human fetus having been observed.

Studies in animals have shown evidence of an increased occurrence of fetal damage, the
significance of which is considered uncertain in humans.

Category C

Drugs which, owing to their pharmacological effects, have caused or may be suspected of
causing, harmful effects on the human fetus or neonate without causing malformations. These
effects may be reversible. Accompanying texts should be consulted for further details.

Category D

details.

Drugs which have caused, are suspected to have caused or may be expected to cause, an
increased incidence of human fetal malformations or irreversible damage. These drugs may
also have adverse pharmacological effects. Accompanying texts should be consulted for further

Category X

Drugs which have such a high risk of causing permanent damage to the fetus that they should
not be used in pregnancy or when there is a possibility of pregnancy.

Fig. 3. Therapeutic Goods Administration Pregnancy Categories (Australia).
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Generic name Abbreviations “

Cephaloridine CER
Cephalothin CET
Cefazolin CEZ
Cefmetazole CMZ
Cefotaxime CTX
Latamoxef LMOX
Cefotiam CTM
Cefsulodin CFS
Cefmenoxime CMX
Ceftazidime CAZ
Ceftriaxone CTRX
Ceftizoxime CzX
Imipenem/Cilastatin IPM/CS
Aztreonam AZT
Flomoxef FMOX

0.5-5 g/day
1-6 g/day
1-5 g/day
1-4 g/day
1-4 g/day
1-4 g/day
1-4 g/day
1-4 g/day
1-4 g/day
1-4 g/day
1-4 g/day
1-4 g/day
0.5-2 g/day
1-4 g/day
1-4 g/day

Fig. 4. Antimicrobial drugs studied by the Mother-Child Chemotherapy

Study Group.
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Precautions in use of antimicrobial agents for pregnant/puerperal women

Kazuhiro Iwasaku

School of Nursing Division of Obstetrics and Gynecology, Kyoto Prefectural University of Medicine, 465 Kajii-cho,

Hirokoji Agaru, Kawaramachi-dori, Kamigyo-ku, Kyoto, Japan

Various infections can occur in pregnant women, including sexually transmitted infection and gonadal,
urinary tract, and respiratory tract infections. Pregnant women are often reluctant to take drugs prescribed
by physicians, and physicians issuing prescriptions also tend to refrain from medicating pregnant women
whenever possible.

When drugs are prescribed, changes in pharmacokinetics during pregnancy (changes in renal function, he-
patic function, distribution volume and protein binding) need to be taken into consideration. Most drugs ad-
ministered to pregnant women can reach the fetus through the placenta, with only a few exceptions. This po-
tential for drug passage through the placenta is an important factor in selecting drugs for pregnant women.

Risk categories have been established by the FDA (USA), while risk classification have also been estab-
lished by the ADEC (Australia).

In Japan, antimicrobial drugs studied by the Mother-Child Chemotherapy Study Group. A study entitled
“Influence of maternal use of antibiotics on fetuses and newborns,” which was conducted in the latter half of
1955, was the starting point for this study. The study later expanded to include the selection of antibiotics
that should be avoided during pregnancy. The Mother-Child Chemotherapy Study Group was founded
within the framework of the activities of the Japanese Society of Chemotherapy and conducts studies on
mother-to-fetus transfer of antibiotics, the significance of the amniotic fluid concentration, drug transfer into
milk, and so on.

1) Antimicrobial drugs that are considered to be safe include: penicillins, cephems, macrolides, and clinda-
mycin

2) Antimicrobial drugs that can be used with appropriate care include: aminoglycosides, metronidazole,
sulfamethoxazole-trimethoprim, and glycopeptides

3) Antimicrobial drugs that are contraindicated: during pregnancy include tetracyclines and, new qui-
nolones

Based on the presently accumulated knowledge, pregnant women requiring medication should receive ap-
propriate advice to ensure that they understand the need and safety of antimicrobial chemotherapy as well
as to foster an environment allowing pregnant women to participate in treatment.



