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ABSTRACT 

Despite lack of scientific evidence about the safety of some 

medications, the reported use of medications during pregnancy has 

increased leading to adverse reproductive outcomes, due to potential 

risk to the mother and foetus. This study aimed to evaluate the pattern 

of medicines prescribed and their risk categories during pregnancy, 

child birth and lactation. A prospective – observational cohort study 

was carried out in 412 pregnant women for six months in an OB&G 

department of a tertiary care teaching hospital. Prescriptions were 

analyzed for rationality using WHO prescribing indicators and for risk 

drugs prescribed during pregnancy and lactation using US FDA and 

Dr. Hale’s lactation risk category. In this study ATC group J (31.26%) were most frequently 

prescribed drug during pregnancy followed by group M (15.68%) and group B (13.36%).The 

average no of drugs per encounter was 4.66. Drugs prescribed by generic name were 38% 

and 33% were prescribed from EDL. Use of antibiotics was frequent (26.10%) and injections 

prescribed was also high (23.4%). The result indicate major drugs from category B (56.73%) 

followed by category C (16.64%) and category A(16.58%) as per FDA risk category. 

According to Dr. Hale’s lactation risk category, majority of the drugs belong to L2 (83.61%) 

followed by L1(15.38%) and L3(1%).The study shows considerable medication use during 

pregnancy, childbirth and lactation. It is suggested that medicine use during pregnancy and 

lactation should be monitored regularly by analyzing prescription data. 

 

KEYWORDS: Childbirth, FDA, Lactation, Medication, Pregnancy, WHO. 

World Journal of Pharmaceutical Research 
                                                                                                                                    SJIF Impact Factor 6.805 

Volume 5, Issue 9, 891-901.             Research Article              ISSN 2277– 7105 
  
 
 
 

*Corresponding Author 

Binu K. M.
 

Department of Pharmacy 

Practice, N. E. T. Pharmacy 

College, Raichur, Karnataka, 

India. 

 

Article Received on 

25 June 2016, 
 

Revised on 16 July 2016, 

Accepted on 07 Aug. 2016 
 

DOI: 10.20959/wjpr20169-6900 

 

 

 

 

 

 

 

 



www.wjpr.net                                   Vol 5, Issue 9, 2016.                                                          

 

892 

Binu et al.                                                              World Journal of Pharmaceutical Research 

INTRODUCTION 

Pregnant women requiring prescription drugs pose a challenge to physicians to avoid any risk 

to the mother and to the fetus. Thalidomide crisis in the 1960's and the teratogenic effects of 

use of diethylstilboestrol in 1971 led the US Food and Drug Administration [US FDA] to 

demonstrate safety and efficacy of any drug before it is marketed. However, pregnant women 

are generally excluded from clinical trials on ethical grounds. Safety information regarding 

drug use in pregnancy is gathered through case reports, epidemiological studies and animal 

studies, all of which have limitations. Results related to effect of drug on pregnant animals 

cannot always be extrapolated in human population. Regardless of the limited information on 

the safety of drugs in pregnancy, drug use in pregnancy is common.[1] 

  
Drugs that a pregnant woman takes can affect the fetus in several ways. They can act directly 

on the fetus causing damage or abnormal development leading to birth defects or death. 

Drugs can also alter the function of the placenta usually by constricting blood vessels and 

reducing the blood supply of oxygen and nutrients to the fetus from mother and thus resulting 

in a baby that is underweight and underdeveloped. Moreover they can cause the muscles of 

the uterus to contract forcefully; indirectly injuring the fetus by reducing the blood supply or 

triggering pre-term labor and delivery.[2] 

 
Pregnancy management using medications has been challenging to both health care providers 

and pregnant women, given the fear of teratogenic effects and the potential for fetal harm. 

This increased burden of risk assessment for providers, when treating pregnant women, can 

significantly impact therapeutic decision making. The teratogenic outcome of a drug depends 

on the dose taken, the timing of exposure, maternal disease and abnormality, and drug 

characteristics.[3] 

 

Breast-feeding is beneficial for the health of a mother and her child. However, many 

medicines can be transferred into breast milk causing the risk of breast-feeding to exceed its 

benefit to the infant, mother, or both. Although, a study had reported that the majority of 

prescription and non-prescription medicines are not found in breast milk after ingestion, there 

is limited evidence-based data regarding the actual safety of many of these medicines, this 

therefore calls for caution on medicine use during lactation.[4] 

 
The potential harm that can come to a fetus from exposure to pharmacologic drugs validates 

the need for an effective study that will provide indispensable information to health care 
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professionals on the effects of specific drug therapies on the developing fetus. One large US 

study estimated that 64% of women are being prescribed one or more drugs, not including 

vitamins and minerals, during pregnancy.[5] 

 
Therefore judiciary use of drugs, adequate knowledge, positive approach and awareness 

towards the drug use are mandatory prerequisites for gynecological, maternal and child 

health. It becomes essential to assess the drug utilization pattern in pregnancy to see what 

extent there may be scope for improvement of current prescribing pattern. Since there are 

numerous gaps in knowledge about deleterious consequences for the fetus, prescribing drugs 

to pregnant women should be viewed as a public health issue. By keeping all of these issues 

in mind, the department of pharmacy practice has planned to conduct this study.[6] 

 

MATERIALS AND METHODS 

A prospective-Observational Cohort Study was carried out for a period of 6 months from 

March 2014 to August 2014 in OB&G department of Navodaya Medical College Hospital & 

Research Center, Raichur. A total of 412 pregnant inpatient’s data were collected in 

structured data entry format. Pregnant woman who receiving antenatal care , delivered  their 

babies, and followed up post-natal for the period of 6 week in in-patient department of 

obstetrics and gynecology and pregnant women who were seen over a 6 month period of 

study were included. However, pregnant women who had incomplete or unavailable medical 

records for review and visiting outpatient antenatal clinic were excluded. The study was 

approved by Institutional Ethical Committee by issuing Ethical clearance certificate. 

 
Items Monitored in the study include 

1. Socio-economic status of study population. 

2. Duration of pregnancy. 

3. Prescribing pattern according to WHO prescribing indicators. 

4. ATC classification of medicine during pregnancy. 

5. Categorization of Drugs according to US-FDA. 

6. Drugs prescribed during lactation-Dr Hale’s risk category. 

 

Materials Used 

1. Patients/Pregnant women case files. 

2. Structured Data Entry Format. 

3. WHO Drug Use Indicators – Prescribing Indicators. 
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4. US-FDA risk classification for pregnancy.  

5. Dr. Hale’s lactation risk category. 

 

Table 1: FDA Classification of drug safety during pregnancy [6] 

CATEGORY DESCRIPTION 

Category A  

Controlled studies in women fail to demonstrate a risk to the fetus in the first 
trimester (and there is no evidence of risk in later trimesters), and the possibility of 

foetal harmappearsremot 

Category B  

 

Either animal reproduction studies have not demonstrated a foetal risk but there are 
no controlled studies in pregnant women, or animal reproduction studies have 

shown an adverse effect (other than a decrease in fertility) that was not confirmed 
in controlled studies in women in the first trimester (and there is no evidence of 
risk in later trimesters). 

Category C  

Either studies in animals have revealed adverse effects on the fetus (teratogenic or 

embryocidal or other) and there are no controlled studies in women, or studies in 
women and animals are not available. Drugs should be given only if the potential 

benefit justifies the potential risk to the fetus. 

Category D  

There is positive evidence of human foetal risk, but the benefits from use in 
pregnant women may be acceptable despite the risk (e.g., if the drug is needed in a 

life-threatening situation or for a serious disease in which safer drugs cannot be 
used or are ineffective). 

 

Category X 

 

Studies in animals or human beings have demonstrated foetal abnormalities or 
there is evidence of foetal risk based on human experience, and the risk of the use 

of the drug in pregnant. Womens clearly outweighs any possible benefit. The drug 
is contraindicated in women who are or may become pregnant. 

 

Table 2: Dr.Hale’s lactation risk category [7] 

Category Description 

L1 

Safest: Drug which has been taken by a large number of breastfeeding moth-ers without any 
observed increase in adverse effects in the infant. Controlled studies in breastfeeding women 

fail to demonstrate a risk to the infant and the possibility of harm to the breastfeeding infant is 
remote; or the product is not orally bioavailable in an infant.  

L2 

Safer: Drug which has been studied in a limited number of breastfeeding women without an 

increase in adverse effects in the infant; And/or, the evidence of a demonstrated risk which is 
likely to follow use of this medication in a breastfeeding woman is remote.  

L3 

Moderately Safe: There are no controlled studies in breastfeeding women, however the risk of 
untoward effects to a breastfed infant is possible; or, con-trolled studies show only minimal 

non-threatening adverse effects. Drugs should be given only if the potential benefit justifies the 
potential risk to the infant.  

L4 

Possibly Hazardous: There is positive evidence of risk to a breastfed infant or to breast-milk 

production, but the benefits of use in breastfeeding mothers may be acceptable despite the risk 
to the infant (e.g. if the drug is needed in a life-threatening situation or for a serious disease for 

which safer drugs cannot be used or are ineffective). 

L5 

Contraindicated: Studies in breastfeeding mothers have demonstrated that there is significant 
and documented risk to the infant based on human experience, or it is a medication that has a 
high risk of causing significant damage to an infant. The risk of using the drug in breastfeeding 

women clearly outweighs any possible benefit from breastfeeding.The drug is contraindicated 
in women who are breastfeeding an infant.  
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Assessing Prescribing Indicators 

WHO Prescribing indicators were calculated based on the following ratios 

1. Average number of drugs per encounter = Total number of drugs prescribed / total number 

of encounters surveyed. 

2. Percentage of drugs prescribed by generic name = (number of drugs prescribed by generic 

name / total number of drugs prescribed) x 100. 

3. Percentage of encounters with an antibiotic prescribed = (number of patient encounters 

during which an antibiotic was prescribed / total number of encounters surveyed) x 100. 

4. Percentage of encounters with an injection prescribed = (number of patient encounters 

during which an injection was prescribed / total number of encounters surveyed) x 100. 

5. Percentage of drugs prescribed from essential drugs list = (number of drugs prescribed 

from essential drugs list / total number of prescribed drugs) x 100.[8] 

 

Statistical Analysis 

Statistical analysis was done by using descriptive statistics. Data were collected in 

predesigned Microsoft(R) Excel 2007. Continue variables were presented as mean values ± 

standard deviation (SD), and categorized variables were prescribed as percentages. 

 
RESULTS AND DISCUSSION 

Details of patients enrolled into the study: During the six month study period, total of 412 

pregnant patients from the department of OB&G were enrolled as per our inclusion and 

exclusion criteria. Characteristics of study population are shown in Table 3. 

 
Table 3: Characteristics of study population 

Parameter No. of Subjects 

Age (years) 18-20 (16.32%) 21-25 (52.04%) 26-30 (28.91%) 31-35 (1.70%) 

Duration of 

Pregnancy 

First Trimester (45) 
10.9% 

Second Trimester 
(73) 17.71% 

Third Trimester (294) 71.35% 

Type of family Nuclear (107) 25.97% Joint (236) 57.28% Third generation (69) 16.74% 

Education Status Literate (109) 26.46% Illiterate (303) 73.54% 

Gravida 
Primigravida (201) 

48.78% 
Multigravida (211) 51.21% 

 
Demographic data obtained showed that a mean age was 23.87± 3.31 years. The average 

maternal age obtained in this study was similar to that obtained in a study done in Nigeria.[4]  

 

Analysis of Prescription: The prescriptions were analysed for rationality. Number of drugs 

per prescription were analysed and which shows that more patients (26.94%) were given 3 
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drugs followed by 2 drugs (22.33%) and more than 6 drugs (22.33%) which is shown in 

table.4  

 

Table 4: Number of drugs prescribed per prescription (n=412) 

No of drugs per prescription No of patients Percentage (%) 

Single 12 2.91 

Two 92 22.33 

Three 111 26.94 

Four 66 16.01 

Five 39 9.46 

>Six 92 22.33 

 

In this study ATC group J (Anti-infective) (31.26%) were most frequently prescribed during 

pregnancy. The reason may be to avoid the systemic infections, followed by group M 

(Musculoskeletal system) (15.68%) and group B (Medicines for blood and blood forming 

organs) (13.36%) shown in Table 5. 

 

Table 5: Anatomical therapeutic chemical (ATC) classification of medicine prescribed 

during pregnancy (n=1923) 

 

Hematinics constituted over 90% of these medicines and consistently remaining the most 

frequently prescribed in similar studies [9,11,12,13,14]. Thus it seems that hematinic were 

prescribed as prophylaxis against anemia in pregnancy, a problem thus more common in 

developing countries.[15] 

 
Antibiotics (26.10%) were the most prescribed drugs followed by antiulcer 423(23.06%) and 

analgesics 354(18.51%). Minerals and vitamins were prescribed only for 14.92%. Among 

minerals and vitamins folic acid 120(6.24%) was mostly used followed by iron sulphate and 

calcium which is in accordance with earlier study done in North India.[9] Folic acid 

supplementation in pregnancy associated with the decrease incidence of habitual spontaneous 

ATC group Frequency of prescription Percentage (%) 

A)Alimentary tract and metabolism` 32 1.66 

B)Blood and blood forming organs 257 13.36 

C)Cardiovascular system 0 0 

H) Genitourinary system and sex hormones 0 0 

J) Anti infective 602 31.26 

M)Musculoskeletal system 302 15.68 

N)Nervous system 89 4.62 

P) Anti parasitic products 0 0 

R) Respiratory system 69 3.58 



www.wjpr.net                                   Vol 5, Issue 9, 2016.                                                          

 

897 

Binu et al.                                                              World Journal of Pharmaceutical Research 

abortion and pregnancy complications.[16] From antibiotics group chloramphenicol 

302(15.70%) was highly prescribed followed by ceftrixone 78(4.05%). Diclofenac was the 

most frequently prescribed analgesic. Frequency distributions of the prescribed medicines in 

these patients were showed in Fig 1. 

 

 

Fig 1: Frequency distribution of the medicines prescribed (n=1923) 

 

World Health Organisation (WHO) has given 3 types of indicators, namely prescribing 

indicators, patient core indicators, and facility indicators as determinant of rational 

prescribing. Out of these, in the present study only prescribing indicators were used. The 

average number of drugs per encounters was found to be 4.66. Table 6 shows the WHO 

prescribing indicators that were evaluated. 

 

Table 6: WHO prescribing indicators for pregnant women 

Prescribing indicators Value obtained Who standard 

Average no of drugs per prescription 4.66 <2 

Percentage of drugs prescribed by generic name 38 100% 

Percentage of prescriptions with an  antibiotics prescribed 26.10 <30% 

Percentage of prescriptions with an injections prescribed 23.4 <10% 

Percentage of drugs prescribed from EDL 33 100% 

 

Despite the general concern or safety of medicines used during pregnancy several studies are 

reported that most pregnant women used more than 1 medicine over the course of gestation. 

The average number of drugs prescribed per encounter differ from the standard set by WHO 

i.e 4.66, however similar values obtained in Kumar TN et al.[11] Similar study conducted by 

Belay et al[12] showed an average number of 1.72. Most of the medicines prescribed in brand 

names irrespective of type and this pattern is common in country. The low value obtained on 
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generic name indicates that irrational prescription. However value obtained by Joshi H et 

al[13] was even lower than our result. The percentage encounter of antibiotics was lower than 

that prescribed by WHO and this is encouraging. Similar values were also obtained in 

previous studies.[9,11,12,13,14] 

 

Although a number of similar studies are used various methods to classify medicine risk in 

pregnancy, the US-FDA risk classification remains the most widely used.[17-18] In the present 

study majority of drugs were category –B(53.73%) which is the safe category followed by 

category C (16.64) and category A followed by category D. Our study shows that 1.24% of 

categories X drugs are also prescribed as shown in Fig 2. 

 

 

Fig.2:  FDA category of drugs prescribed during pregnancy (n=1923) 

 
Although, a category X medicine, which is absolutely contraindicated in pregnancy, was 

prescribed in this study, the prescribing of a medicine with unavailable safety data in 

pregnancy (Misoprostol), is however of a great concern. Other studies from Nigeria also have 

shown that categories A and B medicines are prescribed more frequently than category C or 

D medicines.[19] Our results were however at variance with those reported from other 

developing and developed countries where a low proportion of women were exposed to 

category X medicines during pregnancy, thus suggesting that, between countries, there are 

variations in disease pattern and medicine exposure during pregnancy.[20-21] 

 

The risk category of medicines prescribed during lactation is shown in Table 7. 

 

According to the Dr. Hale’s lactation risk category, the majority of the drugs belongs to L2 

250(83.61%) and followed by L1 46(15.38%) and L3 3(1.00%).The majority of the 
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medicines were prescribed during lactation is compatible with breast feeding. Although the 

proportion of patients who were prescribed with ciprofloxacin were low, potential adverse 

effects of ciprofloxacin on breast feed infants would require the use of alternative medicine if 

necessary. 

 

Table 7: Prescribing pattern according to Dr. Hale’s lactation risk category (n=299) 

Lactation category No of drugs Percentage (%) 

L1 46 15.38 

L2 250 83.61 

L3 03 1.00 

L4 00 00 

L5 00 00 

 
S. M -59.80 

 
S. D -108.10 

 

CONCLUSIONS 

The study shows considerable medication use during pregnancy, child birth and lactation. 

The moderate exposure during pregnancy to medicines with potential harm to the fetus, and 

further exposure during lactation to breast feeding infants, of great concern. It is suggested 

that medicine use during pregnancy and lactation should be monitored regularly by analyzing 

prescription data. 

 

It is recommended that there should be intensive assessment of pregnant women including 

the FDA risk category, the gestational period and the risk benefit balance of drug before its 

prescription. In addition, pharmacists should interact with other members of the healthcare 

team to develop, implement and monitor a therapeutic plan so as to achieve optimal care for 

mother and her child. 
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