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ABSTRACT 

Pregnant women have special characteristics in the use of drugs that require more attention in the administration of drugs. The 

use of drugs outside the information listed in the leaflet or "off-label" has a risk when used by special populations such as 

pregnant women. This study aims to determine the identification of off-label indication drugs uses for pregnant women at 

hospitals. This study was conducted using a descriptive observational study with a cross-sectional approach. Sampling in this 

study used a retrospective method on medical records of pregnant women in a public hospital in Yogyakarta. The medical record 

samples amounted to 298 taken using systematic random sampling techniques from January to December 2016. The samples 

were then analyzed based on the information stated on the National Drug Information Center and related journals. The results 

showed that there were 2075 drug prescriptions in which there were 98 drug prescriptions (4.72%) with an off-label indication 

category. Off-label indications drug use included 79 prescriptions of misoprostol (3.81%), 16 dexamethasone prescriptions 

(0.77%), and 3 prescriptions on ondansetron (0.14%). 
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1. INTRODUCTION 

A study conducted in the United States found 6276 
prescriptions in which there were 2199 prescriptions (35%) in 
the off-label category. The off-label prescription contains 
drugs that work on the central nervous system and hormones. 
Examples of off-label drugs used were haloperidol (33%), 
chlorpromazine (13%), dexamethasone (13%), glycopyrrolate 
(8%), hydromorphone (7%), and morphine (7%) [1].  Research 
on off-label in Indonesia is carried out by Rahajeng[2]. The 
study discusses the use of anticonvulsants as off-label. The 
results of the research is that have been done, the use of 
anticonvulsants as off-label includes oxcarbazepine 67.27%, 
carbamazepine 46.15%, pregabalin 45.45%, phenytoin 
37.62%, valproic acid 25.34%, and gabapentin 18.28 %. 

Off-label drugs use is feared to have an unexpected effect 
if previous clinical trials have proven safety and effectiveness. 
Although there is enough evidence to justify off-label use, the 
Food and Drug Administration (FDA) is considered slow in 
updating information on off-label drugs use. Scientific 
evidence that proves the effectiveness of off-label use still 
requires FDA approval regarding the findings of the latest 
indications of the drug under study [3]. Examples of evidence 
of off-label drug indication use are biguanide (metformin) with 
indications of increasing cell sensitivity to insulin in diabetes 
but are used as a therapy for PCOS (Polycystic Ovary 
Syndrome) [4].  Misoprostol is supposed to be indicated as a 
treatment for gastric ulcer but is used as labor induction in 
preterm pregnancy [5]. 

According to Girardi, pregnant women with special 
conditions will experience physiological changes during their 
pregnancy[6]. These physiological changes will affect the 
pharmacokineties profile of the drug. Changes in the 
pharmacokinetic of drugs in pregnant women will affect the 

quality of their health. Drug selection in pregnant women must 
pay attention to safety and effectiveness is based on available 
scientific evidence (evidence-based). Therefore, research is 
about how widespread the use of off-label drugs is indicative 
especially in pregnant women. 

2. METHOD 

Design of study and  sampling using a descriptive 
observational method with a cross-sectional approach and 
retrospective sampling. The subjects of this study were 
pregnant female patients in a public hospital in Yogyakarta 
during January-December 2016. Of 1203 population, it was 
obtained 292 as a minimum sample. Researchers determined 
298 samples for sampling using systematic random sampling 
techniques. Research instruments were medical records, The 
National Drug Information Center Guidelines, and related 
journals. Data were analyzed using a percentage to calculate 
the use of off-label drug indications for pregnant women, as 
follow:  

P = f x 100 
n 

Note:  
P = Percentage of off-label drug indications 
f = Total number of prescriptions for off-label indications 
n = Total number of drugs prescribing in the sample 
100% = Fixed number 
 
Ethical approval 

The study was approved by the The Ethics Committee of 
the Faculty of Medicine and Health Sciences, Universitas 
Muhammadiyah Yogyakarta No: 553/EP-FKIK-
UMY/X/2017. 

 

Advances in Health Sciences Research, volume 33

Proceedings of the 4th International Conference on Sustainable Innovation 2020–Health

Science and Nursing (ICoSIHSN 2020)

Copyright © 2021 The Authors. Published by Atlantis Press B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 167

mailto:pinasti_wicaksana@gmail.com


3. RESULT 

3.1. Overview of Sample Prescribing 

The subjects of this study were pregnant female patients in 
Yogyakarta during Januari-Desember 2016 and there were 298 
medical records samples from 1203 pregnant female 
populations. The following distribution of sample 
prescriptions can be seen in tables 1 and 2 (source: medic 
record data). 

TABLE 1. OVERVIEW OF SAMPLE DISTRIBUTION  

No. Month 
Total 

Population 
Number of Medical 

records samples 

Total 
Medication 
Prescription 

1 January 119 29 192 

2 February 99 25 187 

3 March 100 25 163 

4 April 109 27 184 

5 May 119 29 183 

6 June 113 28 193 

7 July 95 24 163 

8 August 100 25 185 

9 September 88 22 176 

10 October 102 25 179 

11 November 89 22 163 

12 December 70 17 107 

 Total 1203 298 2075 

TABLE 2. OVERVIEW OF DRUG PRESCRIPTION 

Drug prescription distribution Total Percentage 

Vitamin 600 28.92% 

Promavit 257 12.39% 

Vitamin A 218 10.51% 

Cyanocobalamin 37 1.78% 

Magnesium Sulphate 31 1.49% 

Ferofort 20 0.96% 

Folic acid 8 0.39% 

Lactamor 7 0.34% 

Alinamin F 6 0.29% 

Ossoral 6 0.29% 

Potassium Chloride 4 0.19% 

Folamil 1 0.05% 

Mecobalamin 1 0.05% 

Venofer 1 0.05% 

Potassium Gluconate 1 0.05% 

Calcium carbonate 1 0.05% 
Curcuma 1 0.05% 

Antibiotics & Antifungals 421 20.29% 

Cefadroxil 160 7.71% 

Amoxicillin 132 6.36% 

Cefixime 112 5.40% 

Metronidazole 13 0.63% 

Erythromycin 1 0.05% 

Erlamycetin 1 0.05% 

Meropenem 1 0.05% 

Ketoconazole ointment 1 0.05% 

Analgesics, Antipyretics, NSAIDs 403 19.42% 

Mefenamic acid 253 12.19% 

Ketorolac 83 4.00% 

Paracetamol 50 2.41% 

Dexketoprofen 14 0.67% 

Ibuprofen 2 0.10% 

Acetylsalicylic Acid 1 0.05% 

Hormone 252 12.14% 

Oxytocin 127 6.12% 

Methylergometrin 116 5.59% 

Progesterone 9 0.43% 

Drug prescription distribution Total Percentage 

Cardiovascular 199 9.59% 

Asam Traneksamat 74 3.57% 

Lidocaine 50 2.41% 

Nifedipine 48 2.31% 

Methyldopa 13 0.63% 

Furosemide 12 0.58% 

Bisoprolol 1 0.05% 

Diltiazem HCl 1 0.05% 

Gastrointestinal 123 5.93% 

Misoprostol 79 3.81% 

Ranitidine 18 0.87% 

Dexanta 16 0.77% 

Dulcolax 5 0.24% 

Omeprazole 3 0.14% 

Sucralfate 2 0.10% 

Corticosteroids 25 1.20% 

Dexamethasone 25 1.20% 

Liquid and Electrolytes 23 1.11% 

Ringer Lactate 15 0.72% 

Albumin 6 0.29% 

NaCl 2 0.10% 

Central Nerve System 20 0.96% 

Tramadol 7 0.34% 

Metoclopramide 5 0.24% 

Ondansetron 3 0.14% 

Bromocriptine 3 0.14% 

Xylomidon 1 0.05% 

Betahistine 1 0.05% 

Respiratory 5 0.24% 

Terbutaline 2 0.10% 

Ambroxol 2 0.10% 

OBH 1 0.05% 

Antihistamines 2 0.10% 

Cetirizine 2 0.10% 

Urinary 2 0.10% 

Aminoral 2 0.10% 

 
The most prescribed medication given to pregnant women 

is the vitamin which is equal to 600 prescriptions (28.92%). 
Giving vitamins to pregnant women has important benefits for 
restoring women's health during childbirth and increasing 
child survival [7]. 

3.2. Use of Off-Label Drug Indication 

This study included 2075 drug prescriptions analyzed 
based on the National Drug Information Center and related 
journals. Based on the analysis carried out, there were 98 
prescription drugs (4.72%) with the category of off-label 
indications. 

TABLE 3. OVERVIEW OF OFF-LABEL USE 

No Drug 
On-label 

Indication 
Off-label 

Indication 

Total 
Presc
ribing 

Percen
tage 

1 Misoprostol Peptic ulcer Labor 
Induction 

79 80.61
% 

2 Dexamethaso
ne 

Inflammatory 
suppression 
(Corticosteroids) 

Fetal Lung 
Maturation 

  

  16 16.33
% 

3 Ondansetron Nausea Vomiting 
due to 
Chemotherapy 

Nausea 
Vomiting on 
Pregnancy 

  

  3 3.06% 

  Total  98 100% 

 

4. DISCUSSION 

Scientific evidence and strong medical reasons must 
support the use of off-label drugs. The therapy given to 
patients must have a good effect and ensure the therapy is 
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effective and safe. The following is an explanation of the off-
label drug indications uses contained in this study: 

4.1. Misoprostol 

Based on the research that has been done there are 79 
prescriptions (3.81%) of misoprostol as an off-label indication 
drug category. The use of misoprostol in this study was 
categorized as an off-label indication as an induction of labor 
in preterm pregnancy [5]. 

Labor induction is the process of stimulating uterine 
contractions as an attempt to give birth through the vagina. 
Stimulation of uterine contractions can be performed either by 
medical or meditative measures before spontaneous onset of 
labor [8]. Labor induction has good potential for women who 
will give birth and their fetus. However, labor induction also 
has several risks, namely maternal intoxication, fetal heart rate 
abnormalities, cord prolapse, uterine hyperstimulation, uterine 
rupture, and increased risk of cesarean section labor [9]. There 
are two methods in the management of labor induction namely 
mechanically and pharmacologically. The mechanical method 
is to use a hygroscopic dilatator (laminaria) using a balloon 
catheter and amniotomy. Pharmacologically induced labor, 
which uses drugs such as oxytocin and prostaglandins [10]. 

In most countries in Africa, the drug approved for labor 
induction is oxytocin and ergometrine. The use of these two 
drugs is limited by a number of factors. First, it has a number 
of contraindications and potentially serious side effects. 
Second, it needs to be given intravenously (through a regulated 
infusion system) or intramuscularly, and ideally stored in the 
refrigerator. All these conditions are difficult to fulfill if the 
resources owned are limited. Some of these factors that cause 
the two drugs are not always effective because environmental 
factors influenced them. Although both drugs are effective in 
stimulating uterine contractions, they do not have a direct 
effect on the cervix. This is different from prostaglandin which 
is effective in both sites of action by inducing uterine 
contractions and ripening of the cervix [11]. 

According to the National Drug Information Center, 
misoprostol is indicated as a drug for the treatment of gastric, 
duodenal ulcers and ulcers caused by the use of nonsteroidal 
anti-inflammatory drugs (NSAIDs) [12]. Misoprostol is 
contraindicated in women planning to become pregnant or 
women who are pregnant because it can cause an increase in 
uterine tone[13]. 

In most countries, misoprostol has not been given a license 
or label for use in pregnancy. But because prices are cheaper, 
stable at room temperature, and effective in helping to increase 
uterine contractions, misoprostol is used in general and is used 
inappropriately according to the information on the drug label. 
Even though it is effective in causing uterine contractions, the 
use of high-dose misoprostol can cause uterine 
hyperstimulation and uterine rupture which can endanger 
pregnant women and their fetuses [14]. A German study on the 
use of misoprostol as an off-label for labor induction found 
that 355 respondents (66%) reported using misoprostol for 
labor induction and 183 respondents (34%) reported never 
using misoprostol for labor induction. The reasons for using 
misoprostol for labor induction are related to effectiveness 
(40%), well received by patients (35%), well proven in clinical 
practice (35%), and cost-effectiveness (32%). Reasons for not 

using misoprostol as labor induction because of its use as off-
label (69%) and mismatch in granting legality (27%) [5]. 

Misoprostol is a prostaglandin E1 synthesis analogue 
which was inaugurated by the FDA in 1985, as a drug to treat 
peptic ulcer due to the use of non-steroidal anti-inflammatory 
drugs because it is cytoprotective. Other characters possessed 
by prostaglandin E1 synthesis analogues are as uterotropin and 
uterotonin. The function of uterotropin in the labor phase is 
that prostaglandin causes the development of gap junction and 
ripening of the cervix, while the nature of uterotonin in the 
labor phase is prostaglandin can cause uterine contractions 
[10]. 

4.2. Dexamethasone 

Based on the research that has been done there are 16 
prescriptions (0.77%) of dexamethasone as an off-label 
indication drug category. The use of dexamethasone in this 
study was categorized as an off-label indication as lung 
maturity in preterm pregnancy [15]. 

Labor process in preterm or premature pregnant women is 
at risk of having health problems such as respiratory problems 
in infants or called Respiratory Distress Syndrome (RDS). 
RDS is a respiratory disorder in babies born preterm and 
causes serious health problems such as neonatal defects and 
can cause death. Respiratory disorders that occur in infants can 
be caused due to surfactant deficiency, abnormalities of 
pulmonary anatomical development and immaturity in other 
organs. Surfactant is a complex mixture derived from lipids 
and apoprotein which serves to maintain stability when 
breathing and prevent damage to the alveoli. Premature babies 
are at risk of developing surfactant deficiencies that can cause 
RDS. Low lung volume during expiration results in high 
surface tension. This causes atelectasis, a mismatch of 
ventricular perfusion and eventually causes respiratory failure 
[16]. 

According to the National Drug Information Center, 
dexamethasone is a corticosteroid that has the effect of 
suppressing inflammation and allergic disorders[17].  
However, there are studies that state that dexamethasone in 
women with a risk of preterm labor can overcome the 
incidence of RDS (Respiratory Distress Syndrome) [15]. 

Antenatal steroid treatment for women who give birth 
prematurely has evolved as an effective treatment for 
prevention of RDS, reducing early neonatal morbidity and 
mortality. Steroids that recommended for antenatal therapy are 
dexamethasone and betamethasone. There are no significant 
contraindications for steroid use as antenatal prophylaxis 
therapy. In the Cochrane meta-analysis of 18 RCTs, conducted 
by the University of Oxford in 2010 on behalf of the 
International Epidemiology Association and published at the 
Oxford Journals 2010, there is clear evidence that antenatal 
steroid therapy is effective in preventing neonatal death (31% 
reduction) and morbidity (34% decrease in RDS) [15]. 

Dexamethasone is a corticosteroid that has the potential as 
glucocorticoids and has no significant mineralocorticoid 
properties. Dexamethasone as glucocorticoid has 
physiological effects on the lung such as increasing lung 
volume ability, decreasing vascular surface tension, and 
improving the parenchymal structure and respiratory function. 
Dexamethasone is a long-acting glucocorticoid that can 
penetrate the placenta in an active form, dexamethasone 
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phosphate solution. The mechanism of dexamethasone has the 
potential to overcome RDS with regard to the effects produced 
in increasing surfactant phospholipid synthesis in type II 
pneumocyte cells and increasing improvement in lung 
maturity. The synthesis of surfactant phospholipids requires 
lipogenic enzymes induced by corticosteroids. Another 
function of lipogenic enzymes produced is stimulating the 
production of antioxidants and protein surfactants [18]. 

4.3. Ondansetron 

Based on the research that has been done there are 3 
prescriptions (0.14%) ondansetron as an off-label indication 
drug. The use of ondansetron in this study was categorized as 
an off-label indication as a therapy for nausea and vomiting in 
pregnancy [19]. 

NVP (Nausea and vomiting of pregnancy) is a condition 
that occurs during pregnancy. More than 90% of pregnant 
women experience NVP with varying severity [20]. The 
severity of NVP in pregnancy can be categorized into 3, 
namely mild, moderate, to severe. Hyperemesis Gravidarum 
(HG) is the incidence of severe nausea and vomiting that 
requires treatment because it can cause serious complications 
and even death [21]. HG can cause fluid and electrolyte 
imbalances that are characterized by prolonged vomiting 
during pregnancy. Diagnosis of pregnancy nausea and 
vomiting is clinical, although the cause of nausea and vomiting 
in pregnancy is rarely found. Some of the factors that are 
known to cause NVP are excessive secretion of the hormone 
hCG (Human Chorionic Gonadotropin), physiological 
changes in organ systems in pregnant women such as 
gastrointestinal, increased placental period, Helicobacter 
Pylori bacterial infection, genetic predisposition, multiparas, 
and history of HG [20]. 

Management of therapy in pregnant women must pay 
attention to the risks of complications that will occur in 
pregnant women and their fetuses, and look for scientific 
evidence that supports the accuracy of therapy that given [22]. 
The search for scientific evidence on antiemetic drugs uses in 
pregnant women can provide an ideal picture of therapy. 
Information that includes the accuracy of dosage, efficacy, and 
safety of pregnant women and their fetuses needs to be 
considered [23]. Management of therapy for nausea and 
vomiting in pregnancy based on NVP Treatment Algorithm, 
drugs used that include doxylamine, pyridoxine, 
promethazine, metoclopramide, ondansetron, and 
hydrocortisone. It should be noted in some cases, ranitidine is 
needed as management of dyspepsia therapy in pregnancy 
[24]. According to National Agency of Drug and Food Control 
of Republik Indonesia, ondansetron is indicated as a treatment 
for vomiting caused by chemotherapy and radiotherapy, and 
prevention of nausea and vomiting after surgery[25]. 
However, there is research that states that ondansetron can be 
used as a treatment for nausea and vomiting in pregnancy [19]. 

Ondansetron is a drug that works selectively on 5-
Hydroxy-Tryptamine antagonist receptors or is called a 5-HT3 
receptor and works on the vagal gastrointestinal afferent. The 
administration of serotonin antagonists is considered effective 
in reducing the incidence of nausea and vomiting during 
pregnancy [20].  The mechanism of action of ondansetron as a 
serotonin antagonist in the case of NVP is to block the action 
of serotonin receptors in the small intestine, vagus nerve, and 
chemoreceptor trigger zone. The mechanism of this action will 

reduce the stimulation of the chemoreceptor trigger zone and 
visceral afferent from the medulla vomiting center. Serotonin 
antagonists are the pharmacotherapy choice in treating the 
symptoms of nausea and vomiting caused by various causes 
because of their overall blocking of serotonin [26]. 

The research study was conducted by Murdiana regarding the 
treatment of nausea and vomiting in pregnancy in one of class D 
hospital [21]. The results of the study were 1.96% of vitamin B6 
(first-line) and 27.4% of ondansetron administration as third-line 
therapy for nausea and vomiting in pregnancy. The 
administration of vitamin B6 or pyridoxine and ondansetron as a 
therapy for nausea and vomiting in pregnancy is assessed in 
accordance with the recommendations of ACOG (The American 
College of Obstetrics and Gynecologists). In this study, 
ondansetron was used as a second line in the guideline for 
hyperemesis gravidarum. The use of ondansetron as off-label in 
the case of NVP is widespread. A large number of uses of 
ondansetron as off-label in the treatment of NVP raises concerns, 
namely the negative impact related to patient's health condition, 
in addition to the price of ondansetron which is more expensive 
than other antiemetic drugs [19]. 

5. CONCLUSION 

This study resulted in 2075 total prescribing drugs in which 
there were 98 drug prescriptions (4.72%) with the category of 
off-label indications. Medications categorized as off-label 
indications include 79 prescriptions of misoprostol (3.81%), 
16 prescriptions of dexamethasone (0.77%), and 3 
prescriptions of ondansetron (0.14%). 
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