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Abstract 

 

Background: Premature rupture of membranes (PROM) is the rupture of amniotic membranes before labor begins, and 

when membranes rupture occurs before 37 weeks of gestation, it is known as preterm PROM (PPROM). It is known to 

complicate around 3% of preterm pregnancies and is responsible for 40% to 75% of neonatal deaths. It is suggested that 

vitamin C status plays a role in reducing the incidence of PPROM. The study aims to establish the association between 

maternal plasma vitamin C concentration among women with PPROM and women without PPROM. 

Subjects and Methods: A prospective cohort study was done at Al Basrah Teaching Hospital for maternity and children 

over the period from January 1st, 2023, to December 31st, 2023. The study included 34 cases of PPROM, which were 

matched for gestational age with 28 controls. The data were collected from women who were included in the study through a 

well-formed questionnaire. Then 5 cc of blood was drawn from each woman to measure the Hb, WBC, and vitamin C levels. 

Results: The vitamin C level was lower among cases (7.22 ± 4.66) than controls (14.23±5.29) with a P-value of 0.001. 

Urinary tract infection was also higher among cases (p –value=0.001). Women with caesarean sections had a lower level of 

vitamin C (6.23 ± 2.8) in comparison to women with vaginal delivery (11.63 ± 6.05), and those with postpartum 

haemorrhage had a lower level of vitamin C (7.25 ± 4.91). however, only the mode of delivery had a statistically significant 

level (p-value of 0.001). 

Conclusion:  A lower level of vitamin C was noticed among women with PPROM in comparison to healthy women. A 

higher incidence of postpartum haemorrhage (PPH) and neonatal complications was noticed among those with PROM and 

vitamin C deficiency. 
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Introduction

remature rupture of membranes (PROM) is the 

rupture of amniotic membranes before labor begins. 

When membranes rupture occurs before 37 weeks 

of gestation, it is known as preterm PROM (PPROM). (1) 

PROM is known to complicate around 3% of preterm 

pregnancies, 10% of term pregnancies, and 11% of preterm 

deliveries. It is also responsible for causing 40% to 75% of 

neonatal deaths in the United States (.2 )  

Preterm PROM appears in 1%–3% of all pregnancies and 

one-third of preterm deliveries and thus is a leading cause 

of perinatal morbidity and mortality. (3, 4) 

Humans cannot internally produce vitamin C, thus the 

consumption of fruits and vegetables in our diets represents 

the only source of vitamin C. Notably, an array of sources 

rich in vitamin C includes citrus fruits, berries, tomatoes, 

potatoes, and verdant leafy vegetables (.5 )  

For individuals aged 19 and above, the Recommended 

Dietary Allowance (RDA) is 90 mg per day for men and 75 

P 
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mg for women. However, during pregnancy and lactation, 

these figures rise to 85 mg and 120 mg per day, 

respectively.  (6) 

Serum ascorbic acid levels of more than 11 micromoles/L 

are considered sufficient, but this usually reflects a recent 

dietary intake. For this, the measurement of leukocyte 

ascorbic acid levels is more accurate, but testing is not 

widely available. The average plasma level of vitamin C in 

a healthy adult population is between 40 and 65 µM/L. (5, 

7) 

There are several risk factors for vitamin C deficiency, 

these include inadequate nutritional intake, limited 

socioeconomic resources, advanced age, male gender, 

excessive alcohol consumption, tobacco use, and severe 

mental health disorders.(8) 

Direct supplementation, ranging from 500 mg to 1000 mg 

per day for adults. The goal of this supplementation is to be 

maintained for about a month or until the clinical symptoms 

have completely resolved. Along with informing the patient 

about lifestyle adjustments to ensure a consistent intake of 

the vitamin. The constitutional symptoms tend to show 

signs of improvement within a day after initiating 

supplementation, while spontaneous bleeding issues often 

resolve over several days to weeks.(9) 

The adequacy of vitamin C status has been suggested to 

play a role in reducing the incidence of PPROM. This may 

be attributed to the involvement of vitamin C in collagen 

metabolism and the importance of collagen in maintaining 

the mechanical strength of the chorioamnionitis 

membranes throughout gestation) 10) 

The current recommended dietary allowance for vitamin C 

does not adequately consider the metabolic adjustments 

that occur during pregnancy. Altered patterns of collagen 

synthesis and reduced vitamin C concentrations at week 28 

of gestation have been associated with the subsequent 

occurrence of preterm PROM. (11,12). 

The study aims to Establish the association between 

maternal plasma vitamin C concentration among women 

with PPROM and women without PPROM, to Study the 

difference in maternal and perinatal morbidity and 

mortality among women with PPROM and women without 

PPROM,  and to Study the correlation of patents with 

PROM with different parameters like antenatal care, social 

class and others . 

Method 

This study was carried out as a prospective cohort study at 

Al Basrah Teaching Hospital for maternity and children 

over 12 months (From 1st  of January 2023 to 31st of 

December 2023). 

The study group was divided into case and control groups: 

The case group: involved 34 women with Singleton 

pregnancy between 28 and 37 weeks of gestation who 

were admitted to the obstetric ward with a history of 

premature rupture of the membranes. The control group: 

involved 28 women with Singleton pregnancy between 28 

and 37 weeks of gestation who were admitted to the 

obstetric ward for any reason other than a history of 

premature rupture of membranes. Both groups were 

marched for gestational age the  Inclusion criteria include 

Singleton pregnancy of apparently normal fetus with a 

diagnosis of PPROM and between 28 and 37 weeks of 

gestation  .Women with medical diseases including 

infections, polyhydramnios, those who smoke., with a 

history of preterm pre-labour rupture of membranes in 

previous pregnancies, and Women with evidence of 

chorioamnionitis in the current pregnancy were excluded 

from the study. History taken from the patients was 

according to a questionnaire which included:  

Patient demographics: name, age, parity, LMP, GA, 

occupation, educational level and address . 

Patient clinical profile: past medical history (any 

history of diabetes or hypertension), past surgical 

history, drug history . 

The rupture of membrane characteristic: time and 

duration of rupture membrane, colour, the odour of 

fluid leaking per vagina . 

Any other associated symptoms which include: 

abdominal pain, fever and urinary symptoms . 

past obstetrical history (history of previous rupture 

membranes in previous pregnancies) . 

Then an examination was done for each woman which 

included :Vital signs: temperature, blood pressure, and 

pulse rate were checked (to exclude signs of 
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chorioamnionitis). General, abdominal and obstetric 

examinations were done .Then Sterile per vagina 

speculum examination was carried out to confirm PPROM 

(made the patients rested supine for 20-30 minutes and 

pooling of fluid was noticed). The fern test was also done 

to detect the presence of amniotic fluid. We put a drop of 

fluid from the vagina onto a slide, letting it dry and then 

examine it under a microscope to see if there is a fern-like 

pattern . 

Then a blood sample was taken for a complete blood 

count for measuring Hb, and WBC. A total of 5 ml of 

maternal venous blood was taken in gel tubes to measure 

the vitamin C level from both patients and the control 

groups. A general urine exam was done to check for urine 

albumin, pus cells and epithelial cells. 

Patients group were followed up for a period (which is the 

time interval between ROM and onset of labour). The 

mother's outcome was assessed including development of 

chorioamnionitis, mode of delivery, and development of 

PPH. The neonatal outcome includes admission to the 

neonatal care unit and birth weight was also assessed. 

Data was entered using computerized statistical software; 

Statistical Package for Social Sciences (SPSS) version 26 

was used. The appropriate statistical tests were performed, 

a Chi-square test was used for categorical variables, 

Fisher's exact test was used when the expected variable 

was less than 5, and two samples of independent t-tests for 

the continuous variable. In all statistical analyses, the level 

of significance (p-value) is set at ≤ 0.05. 

The result  

The study included 62 women divided as 34 women in the 

case group and 28 women in the control group. The 

majority of women in both groups were between 20-29 

years and there is no significant difference in the age of 

both groups p-value = 0.230. Regarding education, the 

highest percentage of women in the study had a primary 

school education. And there is no significant difference 

between the groups p-value = 0.644. The employment 

status shows that most women were unemployed and there 

is no significant difference in both groups since p-value = 

0.768. In regards to parity, nearly 70.0% of women in 

both groups were multipara. The gestational age mean for 

the case group was 33.29 weeks while for the control 

group 34.07 weeks but still there's no significant 

difference between them, p-value= 0.131.  

Women were asked about their supplement intake during 

pregnancy, 92.2% of women in the control group 

mentioned supplement intake in comparison to 58.8% of 

women in the case group. There is a significant statistical 

difference since p-value=0.002. all these data are 

presented in Table 1. 

 

Table 2 shows the maternal and fetal outcomes among the 

participant women. The highest percentage of cesarean 

section was noticed among women in the case group 

(70.6%) in comparison to 57.1% among the control group 

but still, there was no significant difference p-value= 

0.721. Similarly for the postpartum haemorrhage, 29.4% 

for the case group and 7.1% for the control group. There’s 

a significant difference between both groups p-value= 

0.027. Regarding neonatal admission to the NICU, 47.1% 

of the case group neonates need NICU admission while 

only 7.1% in the control group. This difference is 

statistically significant since P-value =0.002. 

 

The laboratory findings of the participants are shown in 

Table 3. The WBC level among the case group was higher 

than the control group and this difference is of statistically 

significant p-value=0.011. Nearly the same mean Hb level 

among women in both groups, p-value=0.542. The GUE 

was done and its results revealed that the highest 

percentage of UTIs among women in the case group was 

94.1%. p-value= 0.001 

The serum Vitamin C level shows a mean of 7.22 ± 4.66 

for the cases and a mean of 14.23±5.29 for the control 

group. This difference is statistically significant p-

value=0.001. 

The vitamin C level and its relation to the 

sociodemographic variables among the case group were 

presented in Table 4. Age shows no significant association 

with vitamin C level p-value=0.892. Similarly, the 

education and parity both had a p-value of more than 0.05. 

The employed women had a higher level of vitamin C in 
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comparison to unemployed women and this difference is 

of statistically significant p-value= 0.046. 

Table (4): The vitamin C level and its relation to the 

sociodemographic variables among 

Discussion  

The occurrence of premature rupture of membranes 

(PROM) is a complication seen in 1–5% of pregnancies, 

and it serves as a significant factor contributing to both 

perinatal morbidity and death. (13) The aetiology of 

premature rupture of membranes remains unclear; 

however, its pathophysiology is believed to include many 

factors. Emerging research indicates that the occurrence of 

membrane rupture is associated with biochemical 

mechanisms, including aberrations in collagen structure 

and synthesis and heightened levels of oxidative stress. 

(14) The occurrence of premature rupture of membranes is 

positively correlated with a deficit in the micronutrient 

vitamin C, as indicated by Sharma et al. (2014). (13)  

The present research shows that women in the control 

group exhibited a notably greater proportion of 

supplement use, namely in the form of multivitamins 

containing vitamin C. Additionally, a greater proportion of 

women in the PROM group exhibited low levels of 

vitamin C. These findings suggest that vitamin C may 

potentially be a risk factor for PROM. According to 

Ghomian et al. (2013) and Sharma et al. (2014), the 

primary factor contributing to premature rupture of 

membranes across many diseases is a disruption in 

collagen metabolism. (13, 15) Additionally, it was said 

that the decrease in collagen content inside membranes 

leads to a decline in their stability and ultimately results in 

membrane rupture. Additionally, it has been shown that 

the administration of vitamin C during pregnancy has the 

potential to mitigate the occurrence of premature rupture 

of membranes by regulating collagen metabolism inside 

the membranes and enhancing their capacity for repair. 

(13, 15) 

The study conducted by Defrin and Rasyid in 2018 

revealed that the average concentrations of vitamin C in 

blood plasma were lower in individuals experiencing 

premature rupture of membranes during term pregnancy 

compared to those without such complications. (16) 

Additionally, Osakhuwuomwan et al. (2011) found that 

plasma vitamin C levels were significantly lower in 

women diagnosed with premature rupture of membranes 

compared to women without PROM. (17) Additionally, 

Sharma et al. (2014) discovered a decrease in ascorbic 

acid concentration in women with premature rupture of 

membranes (PROM) compared to the control group. (13) 

The above-mentioned three studies are in line with our 

findings.  

In contrast, Rizka (2011) conducted research using a 

similar study methodology and a comparable sample size. 

However, Rizka's findings diverged from our own, as they 

said that there was no statistically significant disparity in 

vitamin C levels between maternal plasma with premature 

rupture of membranes and maternal plasma without 

PROM. (18)  

Furthermore, our study revealed decreased concentrations 

of vitamin C in individuals who had caesarean sections 

(CS), experienced postpartum haemorrhage, and had their 

newborns hospitalised in the neonatal intensive care unit. 

Our research results are inconsistent with the findings of 

Rumbold et al. (2015) since they concluded that their data 

did not provide support for the regular use of vitamin C 

supplementation, either alone or in conjunction with other 

supplements, in preventing adverse outcomes for both the 

foetus and the mother. (19) There is an increasing 

database of scholarly research that investigates the 

correlation between an inadequate supply of vitamin C 

and the likelihood of experiencing postpartum 

haemorrhage. (19) The structural integrity of blood 

vessels may be compromised, leading to an increased risk 

of haemorrhage in the presence of a deficit in vitamin C. 

(20) Furthermore, it should be noted that insufficiencies in 

vitamin C can hinder the proper functioning of blood 

coagulation mechanisms, which may result in an elevated 

susceptibility to bleeding and perhaps worsen the 

condition of postpartum haemorrhage. (21) Moreover, 

there is a correlation between sufficient amounts of 

vitamin C and enhanced uterine muscle tone. The 

contraction of the uterus has a vital role in the prevention 

and management of postpartum haemorrhage. According 

to Jenkins et al. (2014), a lack of vitamin C might 

potentially impair the contractility of the uterine muscles, 
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hence elevating the likelihood of experiencing extensive 

bleeding. (22)  

The present research also emphasises the correlation 

between premature rupture of membranes, levels of 

vitamin C, and susceptibility to infections. In their study, 

Defrin and Rasyid (2018) observed a decrease in vitamin 

C levels among individuals with infections. Additionally, 

they discovered a correlation between lower vitamin C 

levels and the presence of both infection and premature 

rupture of membranes, which aligns with our research 

results. The phenomenon was elucidated via the 

mechanism of migration of polymorphonuclear cells rich 

in vitamin C to the site of infection, leading to the 

displacement of immature leukocytes and subsequently 

resulting in diminished levels of vitamin C. (16). 

The primary constraint of this investigation is the limited 

sample size, resulting from the unavailability of vitamin C 

testing within the hospital context. This restriction has the 

potential to impact the statistical power of significance. A 

further constraint pertains to the reliance on one-time 

measurement of vitamin C levels without sufficient 

subsequent monitoring. 

Conclusion  

In conclusion, Women with PROM have a significantly 

lower intake of supplements and a lower vitamin C level 

than women with no PROM, and a lower level of vitamin 

C was noticed among those who underwent C-sections. A 

higher incidence of PPH and neonatal complications is 

associated with a lower mean of vitamin C.  WBC count 

and abnormal GUE was significantly higher among the 

cases in comparison with control.  
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Table (1): The socio-demographic characteristics of the participants 

Variables 
Case group 

(N=34) 

Control group 

(N=28) 
p-value 

Age 

Mean ±SD 27.17± 5.31 25.57 ± 5.02 

0.230 
< 20 1 (2.9) 2 (7.1) 

20-29 21 (61.8) 22 (78.6) 

30-39 12 (35.3) 4 (14.3) 

Education 

Primary 
22 (64.7) 

 
18(64.3) 

0.644 

Secondary 8 (23.5) 4(14.3) 

College and higher 

education 
4 (11.8) 6 (21.4) 

Employment status 
Unemployed 30 (88.2) 24 (85.7) 

0.768 
Employed 4 (11.8) 4 (14.3) 

Parity 

Nullipara 10 (29.4) 8 (28.6) 

0.942 
Multipara 24 (70.6) 20 (71.4) 

Gestational age Mean ±SD 33.29±2.1 34.07± 1.8 0.131 

Supplement intake 
Yes 20 (58.8) 26 (92.9) 

0.002 
No 14 (41.2) 2 (7.1) 

Total 34 (100.0) 28 (100.0) 62 
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Table (2): The maternal and fetal outcomes among the participant women 

Variables 

Case group 

(N=34) 

Control group 

(N=28) 

p-value 

Mode of delivery 

vaginal delivery 10 (29.4) 12 (42.9) 

0.721 

cesarian section 24 (70.6) 16 (57.1) 

Postpartum haemorrhage 

Yes 10 (29.4) 2(7.1) 

0.027 

No 24 (70.6) 26 (92.9) 

Neonatal admission to 

NICU 

Yes 16 (47.1) 2 (7.1) 

0.002 

No 18 (52.9) 26 (92.9) 

 

 

Table (3): The laboratory findings of the participants. 

Variables 

Case group 

(N=34) 

Control group 

(N=28) 

p-value 

WBC Mean ±SD 12.47± 3.29 10.49±2.44 0.011 

Hb Mean ±SD 10.34 ±1.08 10.09 ±1.4 0.542 

GUE 

Normal 2 (5.9) 22 (78.6) 

0.001 

Abnormal 32 (94.1) 6 (21.4) 

Vitamin C level 

Mean ±SD 7.22 ± 4.66 14.23±5.29 

0.001 Normal 10 (29.4) 24 (85.7) 

Low 24 (70.6) 4 (14.3) 
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the case group. 

Variables 

Case group 

(N=34) p-value 

Mean ±SD 

Age 

< 20 7.8 ± 3.2 

0.892 20-29 7.9 ± 4.7 

30-39 7.6 ± 4.6 

Education 

Primary 8.29 ± 4.98 

0.443 Secondary 7.46 ± 4.1 

College and higher education 9.68 ± 8.1 

Employment status 

Unemployed 7.2 ± 4.3 

0.046 

Employed 12.2 ± 5.2 

Parity 

Nullipara 8.85 ± 4.72 

0.415 

Multipara 7.39 ± 4.66 

 

 


