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ABSTRACT: 

Research question 

To study real world efficacy and tolerability of ferrous ascorbate in pregnant females 

suffering from iron deficiency anaemia. 

Study design and settings 

This was an open label, non-comparative, multicentric, real world observational post 

marketing surveillance study.  

Participants 

A total number of 1500 patients were enrolled from 300 sites across the country.  

Methodology 

Eligible patients received one of the three iron salts ferrous ascorbate, ferrous fumarate, 

ferrous sulphate therapy for 30 days. Change in base line levels of haemoglobin (Hb) pre and 

post-trial (30 days) was used as primary efficacy variable. The Adverse events, either 

spontaneously reported by the patients, or noticed by the physician were recorded during 

the trial. 

Results 

Change in mean Hb level from baseline to 4 weeks following iron therapy was 1.53 i.e. 

16.32%. The physician’s global assessment showed a good to excellent efficacy in >94% 

patients. In global assessment of tolerability by Patients >90% patients showed good to 

excellent response to therapy. A total of 27 (1.85%) patients reported adverse events during 

the study. 

Conclusion 

Oral iron therapy with ferrous ascorbate has been able to raise the haemoglobin to 

satisfactory level when used in pregnant women with iron deficiency anaemia; it is well 

tolerated and has a favorable safety profile. 

 

Keywords: Pregnancy Anaemia, Ferrous Ascorbate, Haemoglobin, Post Marketing 

Surveillance  
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INTRODUCTION 

 

According to WHO, anaemia is defined as “haemoglobin less than 11gm/dl and a 

haematocrit of less than 0.33. 
[1] 

Anaemia is the most common medical disorder in 

pregnancy and is responsible indirectly for 40-60% of the maternal death in developing 

countries. 
[2]

 It affects about 18% of pregnant women in developed and 35-75% of pregnant 

women in developing countries.
 [3]

 

 

Iron deficiency is the most common cause of anaemia in pregnancy worldwide.
 [4]

 According 

to WHO, about 50 percent of women of fertile age have iron deficiency anaemia. 
[5]

 Iron 

deficiency anaemia occurs when iron deficiency is sufficiently severe to diminish 

erythropoiesis and cause the development of anaemia. 

 

Iron deficiency anaemia occurs when iron deficiency is sufficiently severe to diminish 

erythropoiesis and cause the development of anaemia. In India, the second National Family 

Health Survey in 1998–1999 (NFHS-11) showed that 54% of rural women of childbearing age 

were anemic compared with 46% of women in urban areas. Kerala has only a 23% 

prevalence of anaemia compared with 62% in many northeastern states of India. 
[6] 

 

An adequate body iron status is a prerequisite for a normal and healthy gestation, a normal 

development of the fetus and a healthy newborn baby. Iron deficiency, even without iron 

deficiency anaemia, reduces the cognitive abilities and physical performance in non-

pregnant women. 
[7, 8]

 In pregnant women, iron deficiency anaemia is associated with 

preterm delivery, low birth weight of the newborns 
[9]

 as well as iron deficiency in the 

newborns. Furthermore, untreated iron deficiency and iron deficiency anaemia in the third 

trimester strongly predisposes to postpartum iron deficiency and iron deficiency 

anaemia
[10]

, which are associated with decreased physical abilities and psychic disturbances 

including emotional instability, depression, stress, and reduced cognitive performance tests. 
[11, 12]

 In the fetus and newborn babies, iron deficiency may cause permanent damage to the 

brain, which negatively affects the intelligence, cognitive abilities and behavior during 

growth and later in life. 
[13]

 

 

The high incidence of iron deficiency underscores the need for iron supplementation in 

pregnancy. Iron supplementation is especially important because the demand for iron by 

the mother and the fetus increases during pregnancy. This increased demand cannot be met 

without iron supplementation.
 [14]

 

 

But the efficacy of orally administered high dose iron is limited by the high incidence of side 

effects and thus noncompliance. Also there is a limited data available on the effects of 

ferrous ascorbate in pregnancy anaemia in real world settings. Hence it was decided to 

conduct real world, observational, post marketing surveillance study to assess efficacy and 

tolerability of ferrous ascorbate in cases of iron deficiency anaemia in pregnant patients. 
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MATERIAL AND METHODS 

 
Study design 

This was an open label, non-comparative, multi-centric, real world observational post 

marketing surveillance study. A total number of 1500 patients were enrolled from 300 sites 

across the country. The study protocol was approved by independent ethics committees. All 

patients provided written informed consent. The study was conducted with strict adherence 

to protocol and was monitored for compliance. 

 

Subject selection criteria:  

Pregnant female patients willing to give written informed consent, in the age group 

between 18 to 45 years, suffering from iron deficiency anaemia, according to World Health 

Organization, with a haemoglobin level between 9 – 10 g/dL were enrolled in the study. 

Patients were prescribed with iron salts as per the approved prescribing information, by the 

treating physician. 

 

Patients suffering from aplastic anaemia, sickle cell anaemia, leukemia, sideroblastic 

anaemia or any hemolytic disorder, clinically significant hepatic or renal disease, GI bleed or 

any other causes of pathological bleeding or a known history of hypersensitivity to any of 

the study related medications were excluded. 

 

Efficacy and Safety Variables 

The study consisted of 2 visits: the first visit on the baseline day (day 1); 2nd visit after 

completion of 30 days of treatment therapy. Change in base line levels of haemoglobin pre 

and post-trial (30 days) was the primary efficacy variable.  

The secondary efficacy variables included Physicians Global Assessment of Response to 

Therapy (PGART) on a 4-point scale of “Excellent, Good, Moderate & Poor” and Subjects 

Global Assessment of Tolerability to Therapy (PGATT) on a 4-point scale of “Excellent, Good, 

Moderate & Poor”. The Adverse events, either spontaneously reported by the patients, or 

noticed by the physician were recorded during the trial.  

Responder rate to the therapy was determined as change in Hb levels by at least ≥1gm% 

Statistical Analysis 

Analysis was done on Intention-to-treat (ITT) population. The ITT population included all 

patients who took at least one dose of study medication. This population was used for the 

analysis of the primary efficacy endpoint. Safety analysis was done on all the patients who 

were enrolled in the study irrespective of the study completion status.  

Paired‘t’ test was applied for the change in Hb from baseline at day 30.  Mean change and 

percent change in Hb was calculated. The assumption of null hypothesis was that the 

treatment had no effect on the haemoglobin after 30 days of therapy. For all statistical 

tests, testing was done on two-sided tests with the significance level as p<0.05. 
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OBSERVATION AND RESULTS 

Patients and Baseline Characteristics 

Mean age at the baseline was 26.50 ± 4.59 and mean duration of gestation in weeks at 

baseline was 17.80 ± 13.90(Table I). 

Table I: Demography and baseline data (n=916) 

 Mean± SD 

Age (yrs.) 26.50±4.59 

Duration of Gestation (wks.) 17.80±13.90 

Table II: Obstetric status of enrolled patients 

 

No. of 

pts. 

% of 

pts. 

 No. of 

pts. 

% of 

pts. 

Gravid status (n=699)   Live-births (n=566)   

Primi*     9 1.30 None 259 45.76 

Two 346 49.86 Primi 240 42.40 

Three 246 35.45 Two 53 9.36 

Fourth 76 10.95 Three 10 1.77 

Fifth 11 1.59 Four 2 0.35 

Sixth 11 1.59 Five 1 0.18 

 

Parity (n=627)   

        Six 

Abortion/ Death (n=495) 

1 0.18 

Primi 223 35.57 None 303 61.34 

Two 289 46.09 Primi 166 33.60 

Three 99 15.79 Two 16 3.24 

Four 13 2.07 Three 6 1.21 

Five 2 0.26 Four 3 0.61 

Six 1 0.16 Five 0 0 

   Six 1 0.20 

*Primi=Primigravida 

Table III: Hb at baseline and after 30 days (n=916) 

 Hb(gm/dl) 

Baseline 9.36±0.34 

30 Days 10.89±0.72* 

Mean change 1.53 

% Change 16.32 

*P < 0.0001 compared with baseline value, Paired ‘t’ test, n=916 
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Figure 1: Enrollment and follow up of study patients 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

1500 Patients were 

enrolled

39 received                                                             

Ferrous 

Fumarate                                          

3 received                                                                            

Ferrous Sulphate 
 

            1458 received                                                        

            Ferrous Ascorbate                                               
 

916 Patients satisfied  

Inclusion/exclusion 

criteria, completed all 

study procedure and had 

no missing Hb value 

Included in safety 

analysis 

Included in efficacy 

analysis 

             1447 patients  

             Completed the trial 

531 patients had 

missing Hb values. 

11 patients did not 

complete the study 
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A total of 1458 patients received ferrous ascorbate, out of which 1447 completed trial. For 

efficacy analysis population 916 patients who were satisfying the inclusion criteria and not 

having missing Hb value were considered. For safety analysis total 1458 patients were 

considered. Analysis was done on Intent to treat (ITT) basis. Out of 1500, 1458(97.20%) 

patients received ferrous ascorbate. 39(2.60%) patients received ferrous fumarate, 3 

(0.20%) patients received ferrous sulphate(Figure 1). 

Hematological response (n=916) 

Mean haemoglobin (Hb) at baseline was 9.36 ± 0.34 gm/dl, which significantly increased to 

10.89 ± 0.72 gm/dl at Day 30 (p’<0.0001). Change in mean Hb level from baseline to Day 30 

was 1.53 gm/dl i.e. 16.32%. (Table III).  

Responder Rate (n=916) 

Responder rate to the therapy is represented in Figure 2. Out of 916 patients, 756 patients 

(82.53%) responded to therapy & 160(17.47%) did not respond to the therapy. 

 

Figure 2: Responder rate (Criteria of change in Hb by ≥1gm%) 

 
 

 
Global Impression 

In global impression by doctors, 381 (41.78%) patients showed excellent response to 

therapy, 488 (53.51%) showed good response to therapy, 43 (4.71%) showed satisfactory 

response to therapy. None of the patient showed poor response to therapy (Figure 3). In 

global impression by Patients 422 (46.37%) patients showed excellent response to therapy, 

445 (48.90%) showed good response to therapy, 42 (4.62%) showed satisfactory response to 

therapy. Only 1 (0.11%) patients showed poor response to therapy. (Figure 4) 
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Figure3: Global Impression by Doctor (n=912) 

 
 

Figure4: Global Impression by Patient (n=910) 

 
 

Adverse events 

A total of 27 (1.85%) patients reported adverse events during the study of which only 1 

(0.07%) patients reported more than one adverse event. Nausea was observed in 12 (0.82%) 

patients, vomiting in 4 (0.27%) patients, constipation, diarrhea, gastritis was observed in 2 

(0.14%) patients and black stool, GERD, itching seizure, URTI, acidity in 1 (0.07%) patients 

respectively. (Table IV). Relationship and causality of AE to study medication was not 

establisheded for any of the events. 
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Table IV: Adverse events reported by the patients (n=1458) 

 

                                 No. of pts. 

 

               % of pts.  

Nausea  12  0.82  

Vomiting  4  0.27  

Constipation  2  0.14  

Diarrhoea  2  0.14  

Gastritis  2  0.14  

Black stools  1  0.07  

GERD  1  0.07  

Itching  1  0.07  

Seizure  1  0.07  

URTI  1  0.07  

Acidity  1  0.07  

   

Total Events 28  1.92  

Total Patients  27  1.85  

 
DISCUSSION 

 

Iron deficiency anaemia is a very common problem in pregnancy and is usually treated by 

oral iron administration. During pregnancy, there is a great demand for iron to meet the 

requirement of red cells mass expansion in the mother fetus and placental blood and blood 

loss at delivery.
 [15]

 With rare exceptions, iron supplementation during pregnancy can 

prevent or retard the development of anaemia.
 [16]

 The present study shows that oral iron 

therapy significantly (P<0.0001) increase Hb levels within 30 days. This increase 

demonstrates that the iron contained in iron salt preparation is bioavailable, and is used to 

promote increased haemoglobin synthesis. A study done by Toe et al. has shown that 

supplementation with oral iron for 12 wk produced an increase in ferritin levels in pregnant 

woman.
 [17]

 In other study by O’brien et al. have shown that the transfer of dietary iron to 

the fetus is regulated in response to maternal iron status.
 [18]

 

 

In present study more than 82% patients responded to the oral iron therapy. This could be 

because of combination of ascorbic acid and iron. Ascorbic acid enhances absorption of iron. 

Ascorbic acid reduces ferric iron to ferrous iron which remains soluble even at neutral pH.
[19]

  

The physician’s global assessment showed a good to excellent efficacy and in more than 

94% patients. 

 

In global assessment of tolerability by Patients, more than 90% patients showed good to 

excellent response to therapy. A total of 27 (1.85%) patients reported adverse events during 

the study. There were no major adverse reactions. In a previous study done by Fadanvis et 

al to evaluate the efficacy and tolerability of ferrous ascorbate in the treatment of 

pregnancy anaemia only 8% patient reported poor tolerability.
[20]

 Excellent safety profile of 
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ferrous ascorbate could be because there is no dissociation of ferrous ascorbate on entering 

GI tract due to the stable chelate of Iron with ascorbate.
[20]

 A randomized, double-blinded, 

placebo-controlled study in 1496 subjects examined that the side-effect rate in the ferrous 

sulfate group (23%) was significantly higher from that of the placebo group (14%).
[21]

 

Another study done by Singh et. al. reported considerable proportion of women on ferrous 

fumarate therapy had side effects compared with no reports of any adverse reactions with 

intravenous iron dextran.
[22]

 The present study has demonstrated that oral iron therapy with 

ferrous ascorbate leads to resolution of iron deficiency anaemia with minimal side-effects.  

 

The limitation of our study was a relatively short duration (30 days) therapy. Hence it was 

not able to address the question of potential chronic toxicities of oral iron. Increased 

incidence of malaria and other infections have been noted as possible toxicities with oral 

iron preparations.
 [23]

 Only larger, controlled prospective studies can answer this and other 

questions concerning any long-term harm from this therapy. 

 
CONCLUSION 

 

Oral iron therapy with ferrous ascorbate has been able to raise the haemoglobin to 

satisfactory level when used in pregnant women with iron deficiency anaemia; it is well 

tolerated and has a favorable safety profile. 
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