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ABSTRACT

Introduction. Postpartum hemorrhage (PPH) is a lead-
ing cause of maternal morbidity and mortality world-
wide. Data on its causes, management, and outcomes
in the Albanian obstetric population are limited.

The objective of the study was to identify the causes
of PPH according to timing and mode of delivery, and
to describe its management and outcomes in Albanian
university hospitals.

Material and methods. In this prospective study,
there were included pregnant women with a gestation-
al age > 26 weeks, who were admitted to hospital and
experienced a postpartum blood loss > 1000 mL, or
any blood loss accompanied by clinical signs of hypovo-
lemia within 24 hours of delivery, regardless of delivery
mode, and who received blood transfusion.

Results. During the study period, 159 patients ful-
filled the inclusion criteria. Uterine atony (44.7%) and
placental disorders (42.8%) were the leading causes of
PPH. Regarding the delivery mode, there were no dif-
ferences regarding the mean blood loss and the num-
ber of transfused blood units; however, caesarean de-
liveries and multiparity were associated with increased
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REsumE

Une perspective clinique sur ’hémorragie du
post-partum: causes et prise en charge dans les hopi-
taux universitaires Albanais

Introduction. Lhémorragie du postpartum (HPP) est
'une des principales causes de morbidité et de mortali-
té maternelles dans le monde. Les données concernant
ses causes, sa prise en charge et ses issues au sein de la
population obstétricale albanaise sont limitées.
Lobjectif de I'étude a été d’identifier les causes de
I"'HPP en fonction du moment de survenue et du mode
d’accouchement, ainsi que de décrire sa prise en charge
et ses issues dans les hopitaux universitaires albanais.
Matériel et méthodes. Cette étude prospective
a inclus des femmes enceintes d’un 4ge gestationnel
> 26 semaines, admises a ’hopital et ayant présenté
une perte sanguine post-partum > 1 000 mL, ou toute
perte sanguine associée a des signes cliniques d’hypo-
volémie dans les 24 heures suivant 'accouchement,
quel que soit le mode d’accouchement, et ayant recu
une transfusion sanguine.
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risk of placental complications. Placenta percreta was
associated with the highest blood loss (2600+544 mL)
and transfusion requirements (7.7+1.9 units). Overall,
14.5% of patients developed further complications af
ter PPH, including hemorrhagic shock, hysterectomy,
renal failure, and intrauterine fetal death.
Conclusions. Postpartum hemorrhage requires close
monitoring and early interventions, as it is associat-
ed with increased morbidity in Albanian population.
Early recognition, multidisciplinary coordination, and
standardized management protocols are essential to
reduce maternal morbidity and improve outcomes in
women with PPH.

Keywords: postpartum hemorrhage, uterine atony,
placenta percreta, cesarean section, blood transfusion.

List of abbreviations:

PPH - postpartum hemorrhage

CMQCC - California Maternal Quality Care
Collaborative

SD - standard deviations

FIGO - International Federation of Gynecology and
Obstetrics

INTRODUCTION

Postpartum hemorrhage (PPH) is a serious obstet
ric emergency, occurring in approximately 1-10% of
deliveries, 1-2% of cases being severe!. Obstetric haem-
orrhage accounts for nearly 27% of maternal deaths
worldwide each year and is the leading cause of mater-
nal mortality, with PPH being the main contributor?.

Despite significant advances in obstetric care
and maternal health, the burden of PPH persists,
particularly in low- and middle-income countries,
where timely access to effective interventions is often
limited®. However, PPH also remains a public health
concern in high-income settings*. A recent study dem-
onstrated a significant upward trend in the incidence
of PPH and its associated risk factors in the United
States over a 20-year period’.

Although PPH is life-threatening, causing the
death of one woman somewhere in the world ap-
proximately every seven minutes®, evidence suggests
that 54-93% of maternal deaths due to obstetric
hemorrhage could be prevented’. One major barrier
to prevention is the limited availability of accurate
predictive models for the general obstetric popula-
tion, which require thorough validation before being
implemented in the clinical practice'.

Beyond this global challenge, where practical
risk assessment tools remain scarce and identifying

Résultats. Au cours de la période d’étude, 159 pa-
tientes ont satisfait aux critéres d’inclusion. Catonie uté-
rine (44,7%) et les troubles placentaires (42,8%) étaient
les principales causes de 'HPP. Concernant le mode
d’accouchement, aucune différence n'a été observée en
termes de perte sanguine moyenne ni de nombre d’uni-
tés sanguines transfusées ; toutefois, les accouchements
par césarienne et la multiparité étaient associés a un
risque accru de complications placentaires. Le placenta
percreta était associé a la perte sanguine la plus élevée
(2 600£544 mL) et aux besoins transfusionnels les plus
importants (7,7+1,9 unités). Globalement, 14,5% des
patientes ont développé des complications aprées I'HPP,
notamment un choc hémorragique, une hystérectomie,
une insuffisance rénale et un déces feetal in utero.
Conclusions. hémorragie du postpartum nécessite
une surveillance étroite et des interventions précoces,
car elle est associée 4 une morbidité accrue au sein de
la population albanaise. La reconnaissance précoce, la
coordination multidisciplinaire et des protocoles stan-
dardisés de prise en charge sont essentielles pour ré-
duire la morbidité maternelle et améliorer le pronostic
des femmes présentant une HPP.

Mots-clés: hémorragie du postpartum, atonie utérine,
placenta percreta, césarienne, transfusion sanguine.

women at risk is still difficult®, there is a notable
knowledge gap regarding PPH in the Albanian popu-
lation. Although the causes and potential risk factors
for PPH are well documented”!®, many cases occur in
women without identifiable risk factors, underscoring
the unpredictability of PPH and the need for vigi-
lance during all deliveries'!.

THE OBJECTIVE OF THE STUDY was to identify the
causes of PPH in relation to timing and mode of de-
livery and to describe its management and outcomes
within the Albanian obstetric population.

MATERIAL AND METHODS

Study Design and Setting

This prospective study was conducted from
December 2023 to December 2024 in two university
obstetric-gynecologic hospitals in Tirana, Albania:
Koco Gliozheni and Mbretéresha Geralding. All
procedures adhered to the ethical standards in the
Helsinki Declaration of 1975, as revised in 2000, as
well as the national law. Written informed consent
regarding using patient’s data for study reason was
obtained from all participants on their hospital ad-
mission, and data were anonymized prior to analysis.
The study was approved by the Institutional Ethics
Committee (approval no 37, September 29, 2023).
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Study Population

Inclusion criteria were pregnant women with
a gestational age > 26 weeks who were admitted to
hospital and experienced a postpartum blood loss >
1000 mL, or any blood loss accompanied by clini-
cal signs of hypovolemia within 24 hours of delivery,
regardless of delivery mode, and who received blood
transfusion. Women with renal or hepatic insufficien-
cy, known hematological disorders, or gestational age
< 26 weeks were excluded.

Data Collection

Demographic and clinical information was re-
corded, including maternal age, gravidity, parity, ges-
tational age at delivery, and placental abnormalities
(placental adhesion, accreta, previa, retained placenta,
or abruption), as well as postpartum complications.
Laboratory parameters included hemoglobin levels
measured within one week before delivery and 24-48
hours postpartum.

Blood loss was assessed using both estimated
blood loss, based on visual assessment, and quantitative
blood loss, measured objectively. Quantitative blood
loss was determined using volumetric collection in cali-
brated containers (V-drapes and suction canisters) and
gravimetric analysis, by weighing blood-soaked materi-
als and subtracting their dry weight, with 1 g consid-
ered approximately equivalent to 1 mL of blood’.

Following delivery, the source of bleeding was
evaluated through physical examination, including
inspection of the vagina and cervix for lacerations
or hematomas; abdominal palpation to assess uter-
ine tone and detect intra-abdominal bleeding; and
ultrasound to identify retained products or con-
cealed bleeding. Laboratory investigations included
complete blood count, fibrinogen, prothrombin time,
activated partial thromboplastin time, and thromboe-
lastography'?. Laboratory parameters were repeated as
clinically indicated.

In healthy pregnant and postpartum women, phys-
iological cardiovascular compensatory mechanisms may
maintain stable vital signs until substantial blood loss
occurs (typically >1000 mL), which can delay recogni-
tion of PPH". Concealed hemorrhage was identified us-
ing the California Maternal Quality Care Collaborative
(CMQCC) staging system, based on clinical deteriora-
tion or abnormal vital signs, including heart rate > 110
bpm, blood pressure < 85/45 mmHg, oxygen satura-
tion < 95%, shock index (ratio of heart rate to systolic
blood pressure) > 0.9, or altered mental status'>!*. Vital
signs and clinical indicators were recorded at regular
intervals during active bleeding (every 15 minutes) and
hourly thereafter for 24 hours postpartum.

Detailed transfusion data were collected, includ-
ing type of blood product (packed red blood cells, fresh
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frozen plasma, platelets, or cryoprecipitate), number of
units transfused, and total transfused volume. Data con-
cerning anemia, additional transfusion requirements,
disseminated intravascular coagulation, hysterectomy,
multiorgan failure, other complications, and maternal
mortality until hospital discharge were recorded.

Statistical Analysis

Continuous variables were summarized as means
with standard deviations (SD), while categorical vari-
ables were presented as absolute frequencies (n) and
percentages (%). Group comparisons for categorical
data were conducted using the chi-square test, where-
as continuous variables were analyzed using Student’s
ttest and one-way analysis of variance (ANOVA).
Comparisons were made between patients experienc-
ing postpartum haemorrhage based on the timing of
delivery (preterm versus at term) and mode of deliv-
ery (vaginal versus cesarean section), focusing on the
underlying causes of haemorrhage. All analyses were
performed using SPSS software (version 20.0; [BM
Corp., Armonk, NY, USA), with a two-sided p-value
< 0.05 considered statistically significant.

REesuLTs

The study included 159 pregnant women who
were admitted to hospital and experienced blood loss >

Table 1. Demographic and clinical data of patients
included in the study group.

Demographic and clinical data Values

Maternal age (years), mean = SD 309+59
Gestational age at delivery (weeks), mean + SD 38.1+2.5
Primipara, no (%) 85 (53.5%)
Multipara, no (%) 74 (46.5%)
Preterm deliveries, no (%) 42 (26.4%)

117 (73.6%)
71 (44.7%)
88 (55.3%)
71 (44.7%)

At term deliveries, no (%)

Vaginal deliveries, no (%)

Section cesarean deliveries, no (%)

Endovenous anesthesia for deliveries, no (%)

Spinal anesthesia for deliveries, no (%) 72 (45.3%)
General anesthesia for deliveries, no (%) 10 (6.3%)
Spinal and general anesthesia for deliveries, no (%) 6 (3.8%)

Causes of postpartum hemorrhage, no (%)

71 (44.7%)
20 (12.6%)
20 (12.6%)

e Uterine atony

e Placenta previa

e Placental abruption

e Retained placenta 14 (8.8%)
e Birth canal lacerations 12 (7.5%)
e Placenta accreta 8 (5.0%)
e Placenta percreta 6 (3.8%)
e Hematoma 4(2.5%)
e Uterine dehiscence 2 (1.3%)
e Fibromyoma 2 (1.3%)
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Table 2. Causes of hemorrhage according to timing of delivery
(preterm and at term) and mode of delivery (vaginal delivery or caesarean section)

Causes of hemorrhage Preterm At term p-value Cesarean section Vaginal delivery — p-value
Birth canal lacerations O.g% 1013% 0.03 Zg% 14105)% 0.005
Fibromyoma 0.0% 1% 0.39 23 0.0% 0-20
Hematoma 0% 345 0-23 45% 0.0% 006
Placenta accreta 1450 - 0.39 oo 00 0.009
Placenta percreta 4‘5% 3:% 0.23 6.2% O.g% 0.02
Placenta previa S;g% 5’?% 0.001 222?% O.g% <0.0001
Placental abruption 3;§% 5’?% 0.001 222?% 0.8% <0.0001
Retained placenta O.g% 11?3% 0.02 4.2% 141.(1)% 0.03
Uterine atony 142% 556.2% <0.0001 222.?% 715;% <0.0001
Uterine dehiscence 0.0 - 0.39 ) 50 000 0.20
Toral Jo% 130 <0001 (55??%) (447.%%)

*Data given as numbers and percentages (%)

1000 mL or blood loss accompanied by signs or symp-
toms of hypovolemia within 24 hours after delivery.

Table 1 presents the demographic and clinical
characteristics of the study population. Regarding the
causes of PPH, uterine atony was the most frequent
cause, occurring in 71 patients (44.7%). Placental
causes, including placenta previa, placental abruption,
retained placenta, placenta accreta, and placenta per-
creta, accounted for 68 cases (42.8%).

Table 2 compares the causes of hemorrhage ac-
cording to timing of delivery (preterm vs. at term)
and mode of delivery (vaginal vs. caesarean section).
Of all deliveries, 73.6% occurred at term. Among
at term deliveries, the most common causes of PPH
were uterine atony (55.6%) and retained placenta
(12.0%). In preterm deliveries, placental abruption
and placenta previa were the leading causes, each
affecting 14 patients (33.3%). No cases of birth ca-
nal lacerations, fibromyomas, hematomas, retained
placenta, or uterine dehiscence were recorded among
preterm deliveries.

Significant differences were observed between at
term and preterm deliveries: uterine atony, retained
placenta, and birth canal lacerations were more fre-
quent at term deliveries, whereas placenta previa and
placental abruption predominated in preterm births.

Regarding the mode of delivery, 88 patients
(55.3%) underwent caesarean section, while 71

patients (44.7%) delivered vaginally. Among caesar-
ean sections, the leading causes of PPH were placenta
previa, placental abruption, and uterine atony, each
occurring in 20 patients (22.7%). In vaginal deliver-
ies, uterine atony was the most frequent cause, ob-
served in 51 patients (71.8%), followed by birth canal
lacerations and retained placenta, each reported in
10 patients (14.1%).

Significant differences in the causes of PPH were
also observed according to delivery mode: birth ca-
nal lacerations, retained placenta, and uterine atony
were more common after vaginal delivery, whereas
placenta accreta, placenta percreta, placenta previa,
and placental abruption were more frequently associ-
ated with caesarean delivery.

Table 3 presents data on estimated blood loss
and transfused blood units, stratified by the under-
lying cause of PPH. Patients with placenta percreta
experienced the greatest blood loss (2600+544 mlL)
and required the highest number of transfused blood
units (7.66+1.86), followed by those with uterine de-
hiscence, retained placenta, and uterine atony, all of
which were also associated with substantial hemor-
rhage. Fresh frozen plasma and cryoprecipitate were
more frequently administered to patients with placen-
tal abruption, placenta accreta, and placenta percreta.

Estimated blood loss was higher in multiparous
women (1340.54+ 408.61 mL) than in primiparous
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Table 3. Data about estimated blood loss and units of blood transfused according to the cause of haemorrhage

Causes of hemorrhage

Estimated blood loss (mL)

Units of blood transfused

Placenta percreta 2600 + 544 7.66 + 1.86
Uterine dehiscence 1400 + 0.0 3.0+0.0
Retained placenta 1385.7 £ 161.0 3.57+2.27
Uterine atony 1325.3 £ 345.3 2.59 + 1.48
Placenta previa 1255 +222.9 2.70 + 1.65
Hematoma 1250 + 57.73 5.5+2.88
Placental abruption 1210 + 191.6 3.0+ 1.02
Fibromyoma 1200 £ 0.0 2.0+0.0
Birth canal lacerations 1183.3 +383.3 3.5 +£3.06
Placenta accreta 1175 + 218.7 2.75 £ 0.46

women (1301.17+288.87 mL) and was greater in at
term deliveries (1335.89+339.42 mL) compared to pre-
term deliveries (1273.81£375.34 mL).

Among multiparous women, 54 (73.0%) under-
went caesarean delivery, whereas 34 primiparous
women (40.0%) delivered vaginally.

According to delivery mode, the mean blood
loss and the number of transfused blood units were
1310.23 + 360.65 mL and 1330.98 + 336.51 mL (p =
0.7), and 3.38 = 1.98 vs. 2.70 + 1.93 units (p = 0.03)
for caesarean and vaginal deliveries, respectively.

Among patients with PPH, 23 (14.5%) developed
complications: 6 women (3.8%) experienced intrau-
terine fetal death; 10 (6.3%) underwent hysterectomy,
of whom two also developed hemorrhagic shock; 6
(3.8%) developed hemorrhagic shock; and 3 (1.9%)

developed renal failure.
Discussion

This prospective observational study provides
new evidence on the causes, management, and out-
comes of PPH in the Albanian obstetric population.
The most common causes of PPH were uterine atony
(44.7%) and placental factors (42.8%).

Consistent with international literature, uterine
atony is recognized as the leading cause of PPH'"", al-
though its rate in our cohort was lower than the 70%
reported in previous studies'®. Routine postpartum
abdominal assessment of uterine tone is recommend-
ed by the International Federation of Gynecology
and Obstetrics (FIGO) for all women, to facilitate
early recognition and treatment of uterine atony'’.

In this study, 42.8% of PPH cases were attributed
to retained placenta or other placental disorders, a rate
substantially higher than the previously reported 10%!".
Placental complications such as placental abruption, pla-
centa previa, accreta, and percreta were more frequent
in caesarean births. Caesarean delivery occurred nearly
twice as often among multiparous women, suggesting
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that prior caesarean sections may have contributed to
the increased incidence of placental disorders!”. These
findings highlight the importance of closer monitoring
of multiparous pregnancies and the development of pre-
ventive strategies to reduce PPH risk.

Fawcus and Moodley reported that 5-10% of
caesarean sections were complicated by excessive
bleeding'®, while other studies reported a significantly
higher incidence of severe PPH after caesarean delivery
compared with vaginal birth”. Although in our cohort
there were no differences regarding mean blood loss
and the number of transfused blood units between
caesarean and vaginal delivery, both uterine atony and
placental pathology contributed substantially to PPH
among women undergoing caesarean section.

Overall, 11.3% of PPH cases in this study were
caused by birth canal lacerations, hematomas, or
uterine dehiscence, lower than the 20% reported else-
where for these etiologies'!. In Albanian population,
birth canal lacerations and retained placenta were sig-
nificantly more frequent causes of PPH after vaginal
delivery, consistent with other countries findings".

Like other studies in which PPH occurs more fre-
quently among nulliparous women than multiparous
women*®, most patients in our cohort were nulliparous.

Timely management of severe hemorrhage is
critical, as PPH significantly increases maternal mor-
bidity and mortality®?'. In our study, complications
included hemorrhagic shock, renal insufficiency, and
the need for hysterectomy. In addition to these ma-
ternal complications, PPH may also result in intrau-
terine fetal death, which occurred in 3.8% of cases
in our cohort. Although other studies have reported
maternal deaths following severe PPH??, no maternal
mortality was observed in our population.

Blood transfusion remains a cornerstone of
PPH management, particularly in cases of severe
blood loss accompanied by marked reductions in
hemoglobin levels?. In our cohort, patients received
red blood cell transfusions, fresh frozen plasma, and
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cryoprecipitate, administered according to laboratory
parameters and clinical condition.

The findings of this study emphasize the impor-
tance of institution-specific PPH protocols**!, mul-
tidisciplinary response teams, and effective referral
pathways, all of which have been shown to improve
outcomes in other settings®.

Strengths and Limitations

Although the present study reports data from
two referral centers, several limitations should be
acknowledged. It was conducted in a single urban
setting, involved a modest sample size, and lacked
long-term follow-up, which may have led to underrec-
ognition of secondary PPH, potentially limiting gen-
eralizability. Larger, multicenter studies are needed to
validate these findings.

CONCLUSIONS

Uterine atony was the leading cause of PPH
in the Albanian population, particularly in term
and vaginal deliveries, whereas placental complica-
tions were more frequent in preterm and caesarean
births. Invasive placental disorders resulted in the
greatest blood loss and transfusion requirements,
underscoring the need for perioperative prepared-
ness. Multidisciplinary perioperative coordination
is essential for the timely recognition, resuscitation,
and surgical management of PPH, ensuring safer and
more effective care for mothers at risk.
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