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ABSTRACT 
Background: Heavy menstruation is a frequent gynecological issue that can cause progressive iron 
deficiency, tiredness, anemia, and diminished quality of life. Hb is routinely ordered for the 
evaluation of anemia, and serum ferritin is an estimation of body iron stores and can help detect iron 
deficiency even before anemia occurs. 
Objective: To evaluate serum ferritin and hemoglobin levels as predictors of clinical severity and 
response to pharmacological therapy in women with heavy menstrual bleeding. 
Methodology: This prospective observational study was conducted at Pak International Medical 
College, Peshawar, from January 2025 to June 2025 and included 75 women with heavy menstrual 
bleeding. Baseline hemoglobin, serum ferritin, hematocrit, mean corpuscular volume (MCV), and 
other hematologic parameters were measured, along with clinical severity determined with the 
Pictorial Blood Loss Assessment Chart (PBAC). Participants were given treatment based on the 
indications and re-evaluated after therapy. The change in PBAC score, bleeding time, hemoglobin, 
and serum ferritin was noted. Identifiers of treatment response were done by correlation and multi-
variate logistic regression. 
Results: The mean baseline hemoglobin level was 9.9 ± 1.5 g/dL and mean serum ferritin was 15.8 ± 
8.9 ng/mL. Severe heavy menstrual bleeding was associated with significantly lower hemoglobin and 
ferritin concentrations compared with mild and moderate disease (p < 0.001). PBAC scores showed 
significant inverse correlations with hemoglobin (r = −0.58, p < 0.001) and serum ferritin (r = −0.62, 
p < 0.001). Following pharmacological treatment, mean PBAC score decreased from 186.7 ± 58.4 to 
92.6 ± 39.7, hemoglobin increased to 11.2 ± 1.3 g/dL, and serum ferritin increased to 26.9 ± 12.1 
ng/mL (all p < 0.001). Overall, 57 women (76.0%) responded to therapy. Higher baseline hemoglobin 
and ferritin were independently associated with successful treatment response. 
Conclusion: Lower serum ferritin and hemoglobin levels were associated with greater clinical severity 
of heavy menstrual bleeding and poorer response to pharmacological therapy. Combined assessment 
of hemoglobin and serum ferritin may help stratify disease severity, identify iron depletion, and 
support individualized therapeutic management. 
 
Keywords: Heavy Menstrual Bleeding, Serum Ferritin, Hemoglobin, Iron Deficiency, Anemia, PBAC, 
Pharmacological Therapy. 

 
INTRODUCTION 

Heavy menstruation is one of the common 

menstrual issues seen in gynecological practice 
and is one of the major causes of morbidity 

among women of reproductive age. It is 

defined as menstrual bleeding that causes one 
of the following: Physical, social, emotional or 

occupational dysfunction. Heavy periods can 
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lead to anemia, weak or tired from lack of 
blood, headaches, decreased productivity, and 

poor quality of life. The symptomology can be 
quite diverse, from having a long period to 

passing clots frequently to having so much 

blood that medical or surgical treatment is 
necessary (1, 2). 

The effects of heavy menstruation on the 
physiology are closely related to progressive 

anemia due to repeated blood loss. Iron plays 
a key role in hemoglobin formation, carrying 

oxygen, metabolism and normal tissue 

function. Iron losses during menstruation start 
to deplete iron levels when iron losses are 

greater than body iron stores or intake. As iron 
reserves continue to become depleted, 

eventually hemoglobin production is lowered 

and iron deficiency anemia results. Thus, 
women who have heavy periods can become 

sufficiently iron deficient without having 
hemoglobin values that are in the range 

conventionally considered to be anemic (3-5). 
Hemoglobin concentration is one of the more 

commonly used laboratory markers used to 

assess women with heavy menstrual bleeding, 
and is a simple parameter to determine the 

severity of anemia. However, the amount of 
hemoglobin is not sufficient to estimate the 

total iron stores in the body. Serum ferritin is a 

more direct measure of stored iron, and may 
reveal iron depletion before any hematological 

changes are seen. The levels of both ferritin 
and hemoglobin may thus offer a more 

complete measure of the physiological effect of 

menstrual blood loss. Higher values may also 
reflect more recent or more severe bleeding, 

and might be useful to identify women who 
need more intensive iron replacement and 

closer clinical monitoring (6-8). 
A key role in the treatment of heavy menstrual 

bleeding is still the use of pharmacological 

drugs, especially in hemodynamically stable 
women not requiring emergency surgery. 

These are the common medications that can be 
used to treat menorrhagia: tranexamic acid, 

non-steroidal anti-inflammatory drugs, 

hormonal therapies, progestogens and iron. 
Treatment is not only to decrease menstrual 

bleeding, it is also aimed at correcting any iron 
deficiency and anemia. Although these 

therapies are effective, there is some variation 
in clinical response. Others may have significant 

reductions in their menses and have 

improvement in hematological parameters, 
while others may have persistent symptoms 

and eventual need for alternative management 
or procedural intervention (9-11). 

Although the association between heavy 
menstrual bleeding and iron-deficiency anemia 

is well recognized, fewer clinical studies have 
simultaneously examined serum ferritin and 

hemoglobin as indicators of both disease 

severity and subsequent response to 
pharmacological treatment. Identifying 

accessible laboratory markers that predict 
treatment outcomes may help clinicians 

recognize women at increased risk of 
inadequate response and guide the intensity of 

therapy and follow-up. Therefore, the present 

study aimed to evaluate the relationship of 
serum ferritin and hemoglobin levels with the 

clinical severity of heavy menstrual bleeding 
and to determine their usefulness in predicting 

response to pharmacological therapy. 

 
METHODOLOGY 

This prospective observational study was 

conducted at Pak International Medical College, 
Peshawar, from January 2025 to June 2025. A 

total of 75 women presenting with heavy 
menstrual bleeding (HMB) were enrolled during 

the study period. Heavy menstrual bleeding 
was defined clinically as excessive menstrual 

blood loss that interfered with the woman's 

physical, emotional, social, or daily activities 
and was further quantified using the Pictorial 

Blood Loss Assessment Chart (PBAC). Women 
of reproductive age who presented with a 

history of increased menstrual flow, prolonged 

menstrual bleeding, frequent passage of clots, 
or increased use of sanitary products were 

screened for eligibility. Ethical approval was 
obtained from the institutional ethical review 

committee of Pak International Medical College 

before commencement of the study, and 
written informed consent was obtained from all 

participants after explaining the study 
objectives, procedures, potential benefits, and 

confidentiality measures. 
Only women age 18-50 years with clinical 

diagnosis of heavy menstrual bleeding and 

scheduled for pharmaceutical treatment were 
included. Patients had to be hemodynamically 

stable and able to undergo the treatment and 
follow-up evaluation. Pregnant women with 

pregnancy-induced bleeding, women who had 

a history of bleeding disorder, women with a 
current diagnosis of malignancy, women with 

serious hepatic or renal disease, women with 
acute pelvic infection and women who were 

taking an anticoagulant therapy were excluded. 
Severe hemodynamic compromise, the need for 

emergency surgical intervention (hysterectomy 

or immediate blood transfusion) were excluded. 
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Laboratory investigations were incomplete for 
some participants, and some were lost to 

follow-up prior to post-treatment evaluation, so 
these participants were not included in the final 

analysis. The patients were recruited by 

consecutive non-probability sampling until the 
desired number of patients (n=75) was 

obtained. 
Demographic and clinical data were collected in 

detail at the time of enrolment on a structured 
data collection form. The variables were age, 

BMI, parity, duration of heavy menses, length 

of menstrual cycle, number of days of bleeding 
per cycle, passing of blood clots, 

dysmenorrhea, fatigue, dizziness and clinically 
evident pallor. The amount of blood loss was 

estimated with the PBAC score, in which 

participants noted the number and how many 
times sanitary pads or tampons were 

completely saturated and how many times they 
experienced the passage of blood clots. The 

severity of the menstrual bleeding was 
classified for analytical purposes as mild, 

moderate or severe based on clinical findings 

and on PBAC values. A thorough clinical and 
gynecological evaluation was conducted to 

determine the cause of abnormal bleeding and 
if there is one, to clarify whether there is a 

structural or a non-structural cause. When 

available, the relevant ultrasonographic 
findings were also reviewed to exclude 

conditions for which the primary treatment is 
surgery. 

Standard aseptic conditions were used to obtain 

venous blood samples prior to the beginning of 
pharmacological treatment. Hemoglobin 

concentration was measured by an automated 
hematology analyzer and the other parameters 

were determined as, hematocrit, red blood cell 
count, mean corpuscular volume and mean 

corpuscular hemoglobin. The laboratory's 

standardized immunoassay technique was used 
to measure serum ferritin, which was reported 

as ng/mL. The main biochemical indicators 
used in the study were hemoglobin and ferritin. 

The patients were then treated with 

pharmaceuticals as per the clinical judgment 
and established departmental protocol of the 

treating gynecologist. Depending on the 
individual indication and contraindications, the 

treatment might involve tranexamic acid, non-
steroidal anti-inflammatory drugs, oral 

progestogens, combined hormonal therapy, 

and oral iron supplementation. Each participant 
was counseled on medication adherence, and 

asked to report menstrual blood loss during 
future cycles. 

Following completion of the planned 

pharmacological treatment period, participants 
underwent repeat clinical and laboratory 

assessment. Score of the Post-Treatment 
Period, Period of Menstrual Bleeding, 

Haemoglobin Level, Serum Ferritin, 
Haematocrit, and Red Blood Cell Indices were 

noted. The response to treatment was 

determined by improvement in the level of 
menstrual blood loss and clinical symptoms, 

and was classified as responder or non-
responder based on the predetermined study 

criteria. The data was entered and analyzed 

using SPSS statistics software for IBM. Data 
were reported as mean $\pm$ SD or as median 

(IQR) if they were continuous variables, and as 
frequencies and percentages if they were 

categorical variables. The differences between 
pre- and post-treatment Continuous variables 

were determined using appropriate paired 

sample statistical tests and differences between 
severity groups and treatment-response groups 

were determined using appropriate parametric 
or non-parametric tests. Pearson or Spearman 

correlation analysis was used to examine the 

relationship of baseline hemoglobin and serum 
ferritin with PBAC scores. After adjustment for 

relevant clinical covariates, multivariable 
logistic regression was used to determine the 

independent variables associated with 

successful treatment response. Odds ratios 
(OR) with 95% confidence intervals (CI) were 

calculated and p-values less than 0.05 were 
considered significant. 

 
RESULTS 

A total of 75 women with heavy menstrual 

bleeding (HMB) were included in the study. The 
average age of the participants was 34.8 ± 7.1 

years and the mean BMI was 25.9 ± 4.2 kg/m². 

The median duration of heavy menstrual 
bleeding was 8 months (IQR: 5–14 months). 

The majority of women (57.3%) said that they 
experienced blood clots during menstruation, 

52.0% reported fatigue, 37.3% dizziness and 

33.3% clinically evident pallor. The mean 
period length of bleeding was 7.4 ± 1.8 days 

per cycle.

  
Table 1. Baseline Demographic and Clinical Characteristics of Study Participants (N = 75) 

Variable Result 

Age, years 34.8 ± 7.1 
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BMI, kg/m² 25.9 ± 4.2 

Duration of HMB, months, median (IQR) 8 (5–14) 

Menstrual bleeding duration, days 7.4 ± 1.8 

PBAC score 186.7 ± 58.4 

Passage of clots 43 (57.3%) 

Fatigue 39 (52.0%) 

Dizziness 28 (37.3%) 

Pallor 25 (33.3%) 

Dysmenorrhea 32 (42.7%) 

Values are presented as mean ± SD, median (IQR), or n (%). 
 

The average (mean) hemoglobin level was 9.9 
± 1.5 g/dL and the average (mean) serum 

ferritin level was 15.8 ng/mL at baseline. Forty-
nine women (65.3%) had iron deficiency with 

reduced serum ferritin while 55 women 

(73.3%) had anemia based on the baseline 

hemoglobin level. The mean MCV and MCH 
were 77.9 ± 8.1 fL and 25.2 ± 3.4 pg, 

respectively. The lower hemoglobin and serum 
ferritin levels were seen in women with 

increasing severity of menstrual bleeding.

 
Table 2. Hematological Parameters According To Severity of Heavy Menstrual Bleeding 

Parameter 
Mild HMB (n = 

17) 
Moderate HMB (n = 

33) 
Severe HMB (n = 

25) 
p-

value 

Hemoglobin (g/dL) 11.3 ± 1.0 10.0 ± 1.1 8.8 ± 1.2 <0.001 

Serum ferritin 
(ng/mL) 

25.1 ± 9.4 15.7 ± 6.7 9.6 ± 5.0 <0.001 

Hematocrit (%) 35.1 ± 3.8 31.5 ± 3.9 27.9 ± 4.2 <0.001 

MCV (fL) 84.1 ± 5.8 78.3 ± 6.5 73.2 ± 7.1 <0.001 

PBAC score 118.5 ± 18.7 178.9 ± 27.5 243.4 ± 41.2 <0.001 

 

A strong negative correlation was noted 

between the baseline PBAC and hemoglobin as 
well as serum ferritin. There were negative 

correlations between higher menstrual blood-
loss score and lower hemoglobin level (r = 

−0.58, p < 0.001) and lower serum ferritin level 
(r = −0.62, p < 0.001) indicating progressive 

decrease in iron stores and circulating 

hemoglobin levels with increasing blood-loss 
score. After pharmacologic therapy, there were 

substantial improvements in menstrual blood 

loss and haematologic parameters. The mean 

PBAC score decreased from 186.7 ± 58.4 at 
baseline to 92.6 ± 39.7 after treatment (p < 

0.001). Mean hemoglobin increased from 9.9 ± 
1.5 g/dL to 11.2 ± 1.3 g/dL (p < 0.001), while 

mean serum ferritin increased from 15.8 ± 8.9 
ng/mL to 26.9 ± 12.1 ng/mL (p < 0.001). Also, 

the mean period of menstrual bleeding was 

significantly reduced from 7.4 ± 1.8 days to 5.6 
± 1.4 days (p < 0.001).

 
Table 3. Changes in Clinical and Hematological Parameters Following Pharmacological Treatment 

Parameter Baseline Post-treatment Mean change p-value 

PBAC score 186.7 ± 58.4 92.6 ± 39.7 −94.1 ± 45.3 <0.001 

Hemoglobin (g/dL) 9.9 ± 1.5 11.2 ± 1.3 +1.3 ± 0.9 <0.001 

Serum ferritin (ng/mL) 15.8 ± 8.9 26.9 ± 12.1 +11.1 ± 8.6 <0.001 

Hematocrit (%) 31.0 ± 4.8 34.8 ± 4.1 +3.8 ± 3.0 <0.001 

Menstrual bleeding duration (days) 7.4 ± 1.8 5.6 ± 1.4 −1.8 ± 1.2 <0.001 

 

There was a total of 57 women who were 

responders to pharmacological therapy 
(76.0%) and 18 women (24.0%) with 

inadequate clinical response. The hemoglobin 
and ferritin levels of the responders were 

significantly higher compared to non-
responders. There was a significant difference 

between the mean baseline hemoglobin of 

responders and non-responders (10.2 ± 1.3 

g/dL versus 8.9 ± 1.4 g/dL, p < 0.001). 
Likewise, baseline ferritin level was 17.8 ± 8.6 

ng/mL in responders and 9.5 ± 6.4 ng/mL in 
non-responders (p < 0.001). Baseline PBACs 

were also higher in non-responders and there 
was more severe HMB.
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Table 4. Comparison of Baseline Characteristics between Treatment Responders and Non-Responders 

Variable Responders (n = 57) Non-responders (n = 18) p-value 

Age, years 34.3 ± 6.9 36.4 ± 7.5 0.273 

Baseline hemoglobin (g/dL) 10.2 ± 1.3 8.9 ± 1.4 <0.001 

Baseline ferritin (ng/mL) 17.8 ± 8.6 9.5 ± 6.4 <0.001 

Baseline PBAC score 174.1 ± 49.8 226.6 ± 65.2 0.001 

Severe HMB 14 (24.6%) 11 (61.1%) 0.004 

Fatigue 25 (43.9%) 14 (77.8%) 0.013 

Pallor 14 (24.6%) 11 (61.1%) 0.004 

 

Multivariable logistic regression was used to 

identify independent predictors of successful 
response to pharmacological treatment. Both 

baseline hemoglobin and serum ferritin were 
independent of age, BMI, baseline PBAC score, 

and duration of heavy bleeding and associated 

with treatment response. The baseline 
hemoglobin level increased by 1 g/dL, with a 

corresponding 1.9-fold increase in the 

likelihood of treatment response (AOR = 1.91; 

95% CI: 1.20–3.04; p = 0.006). Likewise, there 
was a positive association between higher 

serum ferritin levels and clinical response (AOR 
= 1.58; 95% CI: 1.11–2.26; p = 0.011). 

However, a higher baseline PBAC score was 

independently associated with lower odds of 
treatment success.

 
Table 5. Multivariable Logistic Regression for Predictors of Successful Pharmacological Treatment 

Response 

Predictor Adjusted OR 95% CI p-value 

Baseline hemoglobin, per 1 g/dL increase 1.91 1.20–3.04 0.006 

Serum ferritin, per 5 ng/mL increase 1.58 1.11–2.26 0.011 

Baseline PBAC score, per 10-point increase 0.88 0.79–0.98 0.019 

Age, per year 0.97 0.90–1.05 0.438 

BMI, per kg/m² 0.95 0.84–1.07 0.392 

Duration of HMB, per month 0.96 0.90–1.02 0.184 

 
These findings demonstrate that lower serum 

ferritin and hemoglobin levels were associated 

with greater clinical severity of heavy menstrual 
bleeding and a reduced likelihood of successful 

response to pharmacological therapy. 

Improvement in menstrual blood loss following 

treatment was accompanied by significant 

recovery of hemoglobin concentration and iron 
stores

 

 
Figure 1. Comparison of Mean Hemoglobin and Serum Ferritin Levels Before and After Pharmacological 

Therapy in Women with Heavy Menstrual Bleeding. 
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DISCUSSION 

The present study evaluated the role of serum 

ferritin and hemoglobin as predictors of clinical 

severity and response to pharmacological 
treatment in women with heavy menstrual 

bleeding. The findings demonstrated a clear 
relationship between worsening menstrual 

blood loss and deterioration in hematological 

parameters. Women with severe heavy 
menstrual bleeding had substantially lower 

hemoglobin and ferritin levels than those with 
mild or moderate disease, while PBAC scores 

increased progressively across severity groups. 
The inverse correlations observed between 

PBAC score and both hemoglobin and serum 

ferritin further support the biological 
relationship between excessive menstrual blood 

loss, progressive depletion of iron stores, and 
subsequent development of anemia. These 

findings highlight the importance of assessing 

iron status in women presenting with heavy 
menstrual bleeding rather than relying only on 

symptoms or hemoglobin concentration (12-
14). 

Serum ferritin appeared particularly useful 
because it reflects body iron stores and may 

decline before a marked reduction in 

hemoglobin becomes apparent. In this study, 
about two-thirds of the subjects had iron 

deficiency and nearly three-quarters were 
anemic at the beginning of the study. Patients 

with heavier periods had significantly lower 

levels of serum ferritin, decreased Hct and 
decreased mean corpuscular volume, reflecting 

the progression of iron depletion with ongoing 
menstrual blood loss. The clinical manifestation 

of a patient with iron-depleted stores is usually 

fatigue, dizziness, weakness, diminished 
exercise tolerance and decreased daily 

functioning prior to significant anemia. 
Consequently, it is advisable to take 

hemoglobin and serum ferritin levels together 
to obtain more comprehensive information 

about the physiological effect of heavy 

menstruation (15-17). 
There was a significant improvement in both 

the menstrual and hematological outcomes 
with the pharmacological treatment. Post 

treatment, the mean PBAC score was 

significantly reduced, the duration of menstrual 
bleeding was significantly reduced and 

significant increase in hemoglobin and serum 
ferritin was observed. These changes indicate 

that effective reduction in menstrual blood loss 
can allow gradual recovery of circulating 

hemoglobin and replenishment of iron stores, 

particularly when iron supplementation is 

provided where indicated. The increases in 
hematocrit and other red-cell indices further 

reflects restoration of hematological status. The 
clinical implications of these results are that 

control of the excessive bleeding and correction 

of the associated iron deficiency are both 
important in the treatment of heavy bleeding 

(18, 19). 
A key finding of this study was that both 

baseline hemoglobin and baseline serum ferritin 
were independently linked to treatment 

response. Women who responded to the 

pharmacologic therapy had higher baseline 
hemoglobin and ferritin levels than those who 

failed the therapy; women with lower levels 
were more likely to experience severe bleeding 

and to have an inadequate clinical response. 

Multivariable analysis also showed that higher 
level of hemoglobin and ferritin at baseline 

were associated with the likelihood of 
successful treatment, while higher baseline 

level of PBAC score was associated with the less 
likely of successful treatment. This could be a 

result of the patients' physiology being more 

depleted due to more severe and longstanding 
blood loss and therefore necessitating 

prolonged therapy, more intense iron therapy, 
alternative drugs, or evaluation for intrinsic 

structural disease. Therefore, baseline 

haematological status could help the clinician to 
identify women that need more careful 

monitoring or escalation of treatment (20).   
There are some limitations to the present study. 

It was carried out in a single institution, with a 

relatively small sample of 75 participants, and 
might not be representative of other 

populations. The amount of blood loss during 
menstruation was estimated by the PBAC 

method and treatment may not have been 
consistent across participants. Furthermore, 

there was a variety of pharmacological 

treatments depending on individual indications, 
which might have affected the degree of 

response. The nutritional status and dietary 
intake of iron were not measured in detail, nor 

was uterine disease or inflammatory conditions 

affecting ferritin concentration. To identify 
clinically relevant threshold values for ferritin 

and hemoglobin to predict treatment response, 
future multicenter studies with larger numbers 

of patients, with standard treatment protocols, 
longer follow-up periods, and with repeated 

assessment of iron indices are recommended. 

 
CONCLUSION 

Serum ferritin and hemoglobin levels were 

significantly associated with the clinical severity 
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of heavy menstrual bleeding and the 
subsequent response to pharmacological 

therapy. Women with severe menstrual blood 
loss had lower baseline hemoglobin and ferritin 

concentrations, while successful treatment was 

accompanied by significant reductions in 
menstrual blood loss and improvements in 

hematological parameters. Higher baseline 
hemoglobin and ferritin levels were 

independently associated with a greater 
likelihood of favorable treatment response. 

Routine assessment of both hemoglobin and 

serum ferritin may therefore help identify the 
extent of iron depletion, stratify clinical 

severity, and recognize women who may 
require more intensive or individualized 

management. Integrating iron-status 

assessment with evaluation of menstrual blood 
loss may improve the overall management of 

women presenting with heavy menstrual 
bleeding. 
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