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INTRODUCTION 

Hypertension during pregnancy, defined as a sustained elevation of blood pressure ≥140/90 mmHg, represents a significant 

health concern for expectant mothers. This condition, if left untreated, can progress to severe complications, including 

preeclampsia and superimposed preeclampsia. These complications are characterized by the presence of proteinuria or 

evidence of end-organ damage, posing substantial risks to both maternal and fetal well-being1,2. Early detection and 

appropriate management of hypertensive disorders in pregnancy are therefore crucial to mitigate these potential adverse 

outcomes3. 
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 Abstract 

Hypertension during pregnancy, a significant obstetric 
complication, can lead to severe consequences such as 
preeclampsia. This study aimed to determine the pattern of 
antihypertensive medication use, including drug type, route of 
administration, dosage, and frequency, as well as investigate 
the relationship between clinical data, including blood pressure 
and proteinuria, and the use of single or combination 
antihypertensive therapy in pregnant women with 
hypertension. A retrospective observational study was 
conducted on 108 pregnant women with hypertension admitted 
to the inpatient unit of a private hospital in Surabaya, Indonesia. 
Data on patient demographics, comorbidities, antihypertensive 
medications, blood pressure, and proteinuria levels were 
collected and analyzed. The majority (79.65%) of patients were 
aged between 20 and 35 years. Common comorbidities included 
obesity (62.50%), pre-existing hypertension (18.75%), and a 
history of preeclampsia in previous pregnancies (6.25%). 
Nifedipine (73.26%) was the most frequently used single 
antihypertensive medication, followed by methyldopa 
(23.26%). Combination therapy, primarily nifedipine and 
methyldopa (92.31%), was commonly employed. Most patients 
(97.35%) achieved blood pressure control, and 47.79% showed 
improvement in proteinuria levels. Nifedipine and the 
combination of nifedipine and methyldopa were the most 
frequently used antihypertensive medications in this cohort. 
Most patients achieved blood pressure control, indicating 
effective management of hypertension during pregnancy. 
Further studies are warranted to investigate the long-term 
outcomes and optimize antihypertensive therapy strategies in 
this population. 
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Maternal mortality remains a significant global health challenge, particularly in developing countries. The World Health 

Organization (WHO) reported approximately 287,000 maternal deaths worldwide in 2020, with 95% occurring in these 

regions. A substantial proportion of these deaths are attributed to complications arising during pregnancy, notably 

preeclampsia and eclampsia, characterized by hypertension and organ damage, accounting for 75% of maternal mortality4. 

Indonesia, a developing nation, faces a high maternal mortality rate (MMR), ranking third highest in Southeast Asia. While 

the "Inter-Census Population Survey" indicated a reduction in MMR from 305/100,000 live births in 2015 to 189/100,000 live 

births in 2020, the national target of 70/100,000 live births by 2030 remains a critical objective. In 2022 alone, 801 maternal 

deaths in Indonesia were linked to hypertensive disorders of pregnancy5. These statistics underscore the urgent need for 

effective interventions to address pregnancy-related hypertension and reduce maternal mortality in Indonesia. 

East Java, Indonesia, continues to struggle with high MMR, posing a serious public health challenge. Data from the 

Provincial Health Office of East Java reveal a concerning trend of increasing MMR between 2019 and 2021. Specifically, the 

MMR rose from 89 per 100,000 live births in 2019 to 234.7 per 100,000 live births in 20216,7. Furthermore, complications related 

to preeclampsia and eclampsia contribute substantially to this burden. In Surabaya alone, 1,265 cases of 

preeclampsia/eclampsia complications were reported in 20228. 

Effective antihypertensive therapy is crucial for mitigating these risks, with the primary goals of achieving blood pressure 

control (≤140/90 mmHg) and minimizing proteinuria9. Nifedipine is frequently recommended as a first-line 

antihypertensive agent during pregnancy, with alternatives including methyldopa, hydralazine, and labetalol10,11. Clinical 

practice often involves nifedipine monotherapy12,13, although combination regimens, such as methyldopa and nifedipine, 

are employed in cases of severe hypertension14-16. 

Given the critical role of blood pressure management in preventing complications, this study aimed to investigate the profile 

of antihypertensive drug utilization in pregnant women with hypertension at PKU Muhammadiyah Surabaya Hospital. 

This hospital, a referral center for obstetric care with a substantial patient volume (139 hypertensive pregnancies in 2023), 

provided a unique opportunity to examine the relationship between antihypertensive drug use, blood pressure control, and 

proteinuria levels in this specific population. This unicenter study focused on providing valuable insights into the current 

clinical practices and patient outcomes within this institution. The study provides an overview of antihypertensive 

medication use during pregnancy and analyzes the connection between blood pressure, proteinuria, and hypertensive 

pregnancies. 

 

MATERIALS AND METHODS 

Materials 

This retrospective cohort study examined patients with hypertension during pregnancy who received antihypertensive 

therapy at the inpatient unit of PKU Muhammadiyah Surabaya Hospital between January and December 2023. The study 

population encompassed all pregnant patients diagnosed with hypertension during this period. The sample consisted of 

those patients who specifically received antihypertensive medication. Inclusion criteria, detailed in Figure 1, outlined the 

specific clinical parameters required for inclusion in the study. Patients who did not meet these criteria were excluded. Data 

collection and analysis were conducted from January to March 2024 at PKU Muhammadiyah Surabaya Hospital. 

 

 
Figure 1. Research criteria. 
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Methods 

Study design 

This study employed a retrospective, descriptive-observational design, utilizing existing medical record data from PKU 

Muhammadiyah Hospital spanning January to December 2023. As this study relied on archived data and did not involve 

direct patient intervention or observation of variables, it was exempt from prospective data collection. Ethical approval was 

obtained from both PKU Muhammadiyah Surabaya Hospital and the Research Ethics Committee of Universitas 

Muhammadiyah Surabaya (Approval Number: 007/KET/II.3/AU/F/2024), ensuring adherence to ethical guidelines and 

patient confidentiality. 

Sampling technique 

This study employed purposive sampling, wherein participants were selected based on predefined inclusion and exclusion 

criteria. To determine the minimum required sample size, the Slovin's formula was utilized (Equation 1). This formula 

allowed for the calculation of an appropriate sample size, ensuring adequate representation of the study population while 

adhering to statistical rigor. The specific inclusion and exclusion criteria were established to ensure that the selected 

participants met the necessary requirements for the research objectives, thereby enhancing the validity and generalizability 

of the findings17. 

 

𝑛 =
𝑁

1+𝑁𝑒2
                  [1] 

𝑛 =
𝑁

1+134(5%)2
      

𝑛 = 100 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠      

 

Data analysis 

Following sample collection, data were meticulously recorded on standardized data collection sheets and subsequently 

compiled into a master table. Descriptive statistical analysis was then performed to characterize patient demographics and 

antihypertensive medication usage. Specifically, the analysis focused on detailing patient demographics, including age and 

gender, as well as the comprehensive documentation of antihypertensive drug regimens. This included the specific type of 

drug prescribed, the administered dosage, the route of administration, and the frequency of drug administration. Data were 

processed using Microsoft Excel, and findings are presented in the form of descriptive diagrams and percentages to facilitate 

clear interpretation of the results. 

 

RESULTS AND DISCUSSION 

Table I presents the demographic and clinical characteristics of the pregnant women included in this study. The majority of 

participants (80.56%) were within the age range of 20-35 years, and a significant proportion (98.15%) were at term gestation. 

In terms of comorbidities, a small percentage of participants had a history of preeclampsia (0.88%), hypertension (2.65%), or 

obesity (7.96%), while the majority (88.50%) presented without any reported comorbidities. Regarding obstetric history, 

69.23% of participants were multigravida, with 34.26% being either nulliparous or multiparous. Notably, 86.92% of the 

study population was diagnosed with preeclampsia. These findings suggest that preeclampsia was the predominant 

condition within this cohort. The observed age distribution aligns with the typical age range for pregnancy in many 

populations. The low prevalence of comorbidities, despite the high incidence of preeclampsia, warrants further investigation 

into potential underlying factors contributing to the development of preeclampsia in this population18,19. 

Figure 2 illustrates the distribution of antihypertensive medications prescribed to pregnant patients in this study. Nifedipine 

emerged as the most frequently prescribed single agent, accounting for 75.90% of prescriptions. This finding suggests a 

strong preference for nifedipine in managing hypertension during pregnancy within this cohort. Methyldopa, a historically 

common antihypertensive in pregnancy, was prescribed in 24.10% of cases, indicating its continued, though less prevalent, 

use. This distribution may reflect evolving clinical guidelines and physician preferences, potentially influenced by updated 

safety profiles and efficacy data for nifedipine20. The predominance of nifedipine could also be attributed to its favorable 

tolerability and rapid onset of action, which are critical considerations in managing pregnancy-induced hypertension21. 
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Table I. Patient characteristics. 

Characteristics 
Patient count 

n (108) % 

Age (Years)    
20-35 87 80.56 
>35 21 19.44 
Pregnancy age    
First Trimester 1 0.93 
Second Trimester 1 0.93 
Third Trimester 106 98.15 
Comorbidities    
History of pre-eclampsia  1 0.88 
Pre-existing hypertension 3 2.65 
Obesity  9 7.96 
No comorbidities 100 88.50 
Gravidity    
Primigravida 33 30.56 
Multigravida 75 69.44 
Parity    
Nulliparous  37 34.26 
Primiparous  34 31.48 
Multiparous   37 34.26 
Hypertension type    
Chronic hypertension  1 0.93 
Gestational hypertension  11 10.28 
Preeclampsia  93 86.92 
Superimposed preeclampsia 2 1.87 

 

 
Figure 2. Single antihypertensive use. 

 

Figure 3 illustrates the prevalence of antihypertensive medication combinations prescribed to pregnant women in the study 

population. Notably, the combination of nifedipine and methyldopa was the most frequently observed, with a reported 

occurrence of 100.00%. The consistent use of nifedipine and methyldopa may reflect their perceived safety and efficacy 

profiles for both maternal and fetal well-being22. 

 

 
Figure 3. Use of combination antihypertensives. 
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Table II presents the distribution of blood pressure attainment among pregnant patients during their 2-3 day hospitalization 

period. Notably, a significant majority (98.15%) of the patients achieved the desired blood pressure target within this 

timeframe. Conversely, a small subset (1.85%) of patients did not reach the target. This high percentage of successful blood 

pressure management suggests the effectiveness of the implemented clinical protocols during hospitalization. However, 

further analysis of the 1.85% of patients who did not achieve target blood pressure is warranted. 

 
Table II. Blood pressure outcome distribution. 

Blood pressure 
Patient count 

n (108) % 

Achieve the target (≤140/90 mmHg and ≤170/105 mmHg) 106 98.15 
Did not reach the target  2 1.85 

Total  108 100 

 

Table III details the changes in proteinuria levels following antihypertensive administration. The data revealed that 49.07% 

of patients exhibited no significant improvement in proteinuria. Conversely, a substantial 48.15% of patients demonstrated 

a reduction in proteinuria after receiving antihypertensive therapy, indicating a positive response to treatment. Notably, 

three patient records (2.78%) lacked complete laboratory data, precluding their inclusion in the analysis. This finding 

underscores the importance of consistent and thorough documentation in clinical settings to ensure comprehensive data 

analysis. The near-equal distribution between patients showing improvement and those without suggests a complex 

interplay of factors influencing proteinuria reduction, potentially including the specific antihypertensive agent used, 

underlying comorbidities, or individual patient responses23. 

 
Table III. Profile of proteinuria levels. 

Proteinuria change 
Patient count 

n (108) % 

Proteinuria remains  53 49.07 
Proteinuria decreased  52 48.15 
Laboratory data not recorded  3 2.78 

Total  108 100 

 

Consistent with previous research in Padang, a significant proportion (80.56%) of hypertensive pregnant women were in 

the 20-35 age range, indicating that age is a contributing factor24. Furthermore, the majority (98.15%) of patients presented 

with hypertension in the third trimester (28-42 weeks), supporting the established association between advancing 

gestational age and increased risk of preeclampsia25. The physiological stress of late pregnancy, as evidenced by increased 

cardiovascular workload, likely contributes to this heightened risk. The observation that many patients only seek prenatal 

care in the third trimester suggests a need for improved early detection and management of hypertension26. 

A history of preeclampsia in previous pregnancies was observed in a small percentage (7.69%) of patients. However, this 

finding aligns with established literature indicating a significantly increased risk of recurrent preeclampsia27. Similarly, a 

history of pre-existing hypertension was present in 23.08% of patients, reinforcing its role as a major risk factor. Obesity was 

also prevalent (69.23%), supporting its association with increased preeclampsia risk. Notably, a significant portion of patients 

(69.44%) were multigravida, contradicting some reports that suggest primigravida status is a stronger risk factor. This 

discrepancy may be attributed to variations in study populations or other confounding variables28. Furthermore, 34.26% of 

patients were nulliparous, reflecting the complex interplay between parity and hypertension risk. 

The study found a high prevalence of preeclampsia (86.92%), highlighting the severity of hypertension in this patient 

population. Nifedipine was the most commonly used antihypertensive (75.9%), consistent with national guidelines and 

previous research29,30. Its efficacy and safety profile, including its rapid onset of action, make it a preferred choice. 

Methyldopa was used as a second-line treatment or in combination with nifedipine, reflecting its established role in 

managing hypertension during pregnancy. The combination of nifedipine and methyldopa was frequently used, 

suggesting a strategy to optimize blood pressure control31. 

A high percentage (98.15%) of patients achieved target blood pressure levels, demonstrating the effectiveness of the chosen 

antihypertensive regimens. However, the study also revealed that proteinuria improvement was observed in 48.15% of 
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patients, indicating that blood pressure control does not always correlate with proteinuria resolution32. This highlights the 

complexity of preeclampsia and the need for comprehensive patient management. 

This descriptive study provides valuable insights into the clinical profile of hypertensive pregnant women at a single center. 

However, it has limitations, including the lack of a control group and the inability to assess the long-term effects of treatment. 

Future research should include comparative studies and explore the relationship between antihypertensive use and clinical 

outcomes, including laboratory parameters and fetal outcomes. Further studies should also explore the effectiveness of 

alternative antihypertensive regimens and investigate the underlying mechanisms of proteinuria in preeclampsia. 

 

CONCLUSION 

This study revealed that nifedipine is the predominant single antihypertensive agent utilized in pregnant women within 

Surabaya hospitals. In cases requiring combination therapy, nifedipine was most frequently paired with methyldopa. 

Notably, both single and combination therapies effectively achieved target blood pressure levels in these patients. The 

selection of drug, dosage, frequency, and route of administration adhered to established clinical guidelines. These findings 

suggest that current antihypertensive management practices in Surabaya hospitals are effective in controlling hypertension 

during pregnancy and align with recommended standards. 
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