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Abstract
Introduction: Hemodynamic instability refers to a compromised ability to move the blood around, which if left untreated can lead to

inadequate tissue per- fusion, organ failure, and possibly death. It may also be defined as one or more out-of-range vital sign measurements,
such as systolic blood pressure (SBP) < 90mmHg or >160 mmHg, Mean Arterial Pressure (MAP) less than 65, tachycardia >100beats per
min or bradycardia<50 beats per min or shock index (OSI)>0.9 beats per mmHg. In the obstetric patient, hemodynamic compromise may
manifest as hypotension or hypertension, as the result of conditions such as obstetric hemorrhage and sepsis causing hypotension, but also
the hypertensive disorders of pregnancy.

Objective: We aimed to study the frequency, etiology, management and prognosis of obstetric hemodynamic instability at the Yaoundé
Gyneco-Obstetric and Pediatric Hospital.

Methodology: We conducted a cross sectional analytic study of all pregnant and post-partum patients who were diagnosed with
hemodynamic instability irrespective of the cause at the Yaoundé Gyneco-Obstetric and Pediatric Hospital between 1st April 2022 and 31st
August 2022. We included all pregnant and post-partum patients who were diagnosed with one or more of the following: SBP < 90mmHg
or >160 mmHg, MAP<65, heart rate>100bpm and OSI>1 and patients who gave their consent. We didn’t include patients without consent,
nor those with non-obstetric causes of hemodynamic instability. We used the software SPSS version 1.0.0.1406 for statistical analysis.
Results: During the study, a total of 1298 deliveries and 70 obstetric hemodynamically unstable patients were assessed, giving us a
frequency of 5.4%. Patients were aged between 20 to 30 years (60%) with a mean maternal age of 27.3 +5.2 years. They were mostly
students (52.9%), had a secondary educational level (55.7%) and were single (75.7%). They were mostly primiparous (35.7%) and
pauciparous (44.3%). Most of our patients were unbooked (38.6%) or poorly booked (44.3%) for antenatal care. They were mostly referred
from health centres (75.7%) without an intravenous line (60.9%). Obstetric hemorrhage was the most frequent cause of obstetric
hemodynamic instability with 65.7%, followed by pregnancy induced hypertension in 17.1%, obstetric sepsis (14.3%) and pulmonary
embolism (2.9%). In our study, 74.3% had a favourable outcome and (25.7%) were unfavourable amongst which maternal death accounted
for 20% and 5.7% had acute kidney injury. Caesarean section (40.3%) and laparotomy (38.2%) were the most frequent surgical treatment
to manage the causes of obstetric hemodynamic instability. All our patients were placed on antibiotics, Oxygen supplementation 62.9% and
blood transfusion 77.1% Which were also required in majority of the patients. The probable factors of poor maternal outcome were
unmarried patients (OR=4.6; IC=0.41-103.81; p-value =0.0088), a delay of more than 6hrs between the onset of symptoms and consultations
(OR=2.6; C.1 (0.5, 18.8); p-value=0.046), a delay of more than 1h between con- sultation and management (OR=3.3; C.I (0.98, 28.9); p-
value=0.001), being consulted by a midwife (OR=8.6; C.I (2.2, 43.2); p-value=0.004) and an obstetric shock index of 0.98 and above
(OR=4.04; C.1 (0.98, 88.7); p-value=0.054).

Conclusion: obstetric hemodynamic instability is frequent in our context and under diagnosed. The consequences are lethal especially when
there is delay in the management.
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Introduction: After the validation of our protocol and obtention of an ethical clearance
This was a cross sectional analytic study of all pregnant and post-partum from competent authorities. When the permission was granted, patients
patients who were diagnosed with hemodynamic instability irrespective were recruited from external consultation, intensive care unit and
of the cause at the YGOPH between 1st April 2022 and 31st August 2022. emergency ward and a consent form was submitted for approval to each
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patient. We identified all pregnant and post-partum patients who were
diagnosed with one or more of the following: SBP < 90mmHg or >160
mmHg, MAP<65, heart rate>100bpm and OSI>1. The patients were
recruited from external consultation, labor room, hospital ward, intensive
care unit and emergencyward. A consent form was submitted for
approval to each patient or their caretaker for those patients who were
unstable or unconscious. We retrieved other information from the
patient’s medical file and antenatal consultation book. We did not include
patients who refused to give their consent.

Results and Discussion:

Study limitation

In this survey, we sought to study obstetric hemodynamic instability at
the Yaoundé Gynaeco-Obstetrics and Pediatric Hospital (YGOPH). This
was a cross sectional analytic study of all pregnant and post-partum
patients who were diagnosed with hemodynamic instability irrespective
of the cause at the YGOPH between 1st April 2022 and 31st August 2022.
The main limitation was the fact that, being a single centered study, our
results cannot be extrapolated to a larger and diverse base of obstetric
patients. Multi-Centre Cameroon studies on obstetric hemodynamic
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instability may be helpful.
Frequency
During the study, a total of 1298 deliveries and 70 obstetric
hemodynamically unstable patients were diagnosed between 1st April
2022 and 31st August 2022, giving us an incidence of 5.4%. This is far
higher than values stated in multiple studies notably in the USA by
Pollock et al in 2010 and in Nigeria by Ozumba et al in 2018 [8-13], who
identified frequencies varying between 0.2% and 1.6 %. In their studies,
patients were solely recruited in the intensive care unit. Whereas, some
patients presented hemodynamic instability but did not meet the criteria
for admission in the intensive care unit [26]. Our incidence could have
been lower if it was obtained solely from patients admitted in the
intensive care unit. Whereas, in our survey,, patients were equally
recruited in other units such as the labor room and emergency ward. Their
hemodynamic state were stabilized without needing admission into the
intensive care unit. Another reason for the differences is the study
duration. We conducted our study in 5months compared to other studies
with durations of 5years period. The longer the study period is, the larger
the denominator (number of delivery) hence the smaller the incidence.

N=70
Variable n %
Age (years)
15-20 7 10
20-30 47 60
30-40 21 30
Education
Primary 6 86
Secondary 39 55.7
University 25 35.7
Occupation
civil servant T T4
housewiTe 19 772
self-employed 1T 15.7
Student 37 52.9
unemployed 7 29
Marital Status
Cohabiting 3 472
Married 14 20
Single 53 75.7

Table 1: Distribution of patients according to socio-demographic characteristics.

The most represented group in our study were those aged between 20 to
30 years in 60% of cases with a mean maternal age of 27.3 +5.2 years.
This is similar to results obtained by Ozumba et al in 2018 in Nigeria and
Dasgupta et al in 2017 in India [12,13], but studies from abroad report a
higher maternal age with a mean age of 31.8 (+/-5.76) years which is
consistent with birth age patterns in developed countries [27,28] (Table
1).

Most of our patients were students in 52.9% and had a secondary
educational level 55.7% and were single 75.7%.This is similar to that
obtained by Soares et al in 2020 [16]. Higher level of education appears
protective against maternal mortality. This is in accordance with previous
publications showing a relationship between lower level of education and
a higher likelihood of maternal death; less-educated women present at a
hospital later and in a more severe condition [29]. Equally, students are
most often financially dependent and unstable hence they may lack the
financial resources to ensure proper antennal booking.

The majority of patients were single (75.7%). This correlates with the
high frequency of students in our study. Students are most likely to get
married at a later age. According to literature review, the RR of unmarried
women was highest for abortions, ectopic pregnancies, and antepartum
hemorrhage (combined RR 2-98 [2-11-4-19]) compared to married

women [30]. This may equally be due to the fact that, unmarried women
most often lack emotional and financial support and have poor health
behaviors [31], hence leading to higher rate of unwanted pregnancies,
abortions and other complications of pregnancies.

Clinical variables of obstetric hemodynamic instability

The majority of our study participants were primiparous and pauciparous
in 35.7% and 44.3% respectively. This is similar to data obtained by
Dasgupts et al in 2017 in India and Soares et al in 2020 [12,16]. Bhat et
al in India in 2013 reported higher percentage of multiparous patients
[32]. The difference is probably due to the correlation with a high
percentage of single patients being diagnosed with complications of
pregnancy-induced hypertension. Given that primiparity is a known risk
factor of pregnancy induced hypertension. The majority of cases where
diagnosed during pregnancy in 82.9%. This is different from data
obtained by Dasgupts et al who reported higher frequency of post-partum
cases. This difference could be as a result of the correlation between
higher frequency of single patients and unwanted pregnancies both
leading to complications such as abortion, ectopic pregnancies and
antepartum hemorrhage [30].

Most of our patients were unbooked or poorly booked for antenatal care
in 38.6% and 44.3% respectively. Ozumba et al in 2018 in Nigeria
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reported similar results [13]. The low socio-economic status could favor
this situation. Un-booked or poorly booked patients were more likely to
have adverse pregnancy outcomes.

Our study revealed a mean obstetric shock index of 1.12 bpm/mmHg.
Through the literature review, we found an obstetric shock index in
pregnant women greater than 0.9 bpm/mmHg, increased the risk of poor
maternal outcome and of receiving blood transfusion [5,33]. However,
obstetric shock index accurately estimate the degree of visible and
invisible (i.e. intra-peritoneal or bleeding into paravaginal tissue) blood
loss as well.

The majority of patients consulted 6hrs after the onset of symptoms in
62.9% of cases. It has been demonstrated by Rodolfo et al in Brazil and
Hiros et al in the united states of America, that any form of consultation
delay was significantly associated with adverse maternal outcome
[34,35]. The increased frequency of delay correlates with the high
frequency of un-booked or poorly booked patients, resulting from lack of
consciousness and patient information over emergency signs warranting
early consultation. However, this could also be related with difficulties to
access appropriate health facilities due to financial constraints.
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Etiologies of obstetric hemodynamic instability
In our study, by order of preference obstetric hemorrhage was the most
frequent cause of obstetric hemodynamic instability with 65.7%,
followed by pregnancy-induced hypertension in 17.1%, obstetric sepsis
in 14.3% and pulmonary embolism in 2.9%. These results correlates with
that obtained by Ozumba et al in 2018 in Nigeria and Dasgupta et al in
2017 in India [12,13]. The most common primary diagnosis leading to
critical care admission has hovered between obstetric hemorrhage and
pregnancy- induced hypertension in multiple studies [12-36]. According
to CDC and WHO, theses etiologies remained the primary cause of
maternal morbidity and mortality [15]. The specific causes of obstetric
hemorrhage were ruptured ectopic pregnancy (15.7%), post- partum
hemorrhage (14.3%), incomplete abortion (12.9%), antepartum
hemorrhage (10%) and uterine rupture (8.6 %). Our study population was
mostly made of single students, primiparous and pauciparous, with a
mean gestational age of 22weeks. This could probably explain the high
frequency of pregnancy-induced hypertension, ruptured ectopic
pregnancy and abortion (Figures 1,2).

Eigure 1: Distribution of patients according to etiologies of obstetric hemodynamic instability.

Discussion:

Cesarean session and laparotomy were the most frequent surgical
treatment used in 40.3% and 38.2% respectively to manage the causes
of obstetric hemodynamic instability. This was owing to the
predominant admission of obstetric surgical emergencies notably
antepartum hemorrhage, ruptured ectopic pregnancy, uterine rupture.
These findings are similar to Ozumba et al results [13]. However fewer
patients (20.4%) were treated with antihypertensive and anti-
convulsant. All our patients were placed on antibiotics. Oxygen
supplementation and blood transfusion were also required in majority
of the patients (62.9% and 77.1% respectively).

This may also be as a result of the mode of presentation and the clinical
indication for admission. The majority of our patients (75.7%) were
referred from health centers after being consulted by less competent
health care worker. Majority without an intravenous line (60.9%). The
poor health-seeking behavior of patients, late referral, coupled with low
socioeconomic status of patients could have delayed the management,
hence complicating their clinical state. This correlates with other
findings in our study as majority of patients consulted 6hrs after the
onset of symptoms in 62.9% of cases and majority of patients received
treatment 1hr after consultation. In effect, a review of the literature
enabled to underline the fact that any form of delay was significantly

associated with adverse maternal outcome [34,35].

Factors of poor maternal outcome

After univariate logistic regression, we found an association between
marital status and maternal outcome. The risk of having an unfavorable
outcome increased by 5 [OR=4.6; CI (0.41-103.81); p-value =0.0088]
in unmarried patients. The majority of patients (75.7%) were single.
This correlates with the high frequency of students in our study,
indicating a tendency to get married at a later age. This may equally be
due to the fact that, unmarried women most often lack emotional and
financial support and have poor health behaviors hence leading to
higher rate of unwanted pregnancies, abortions and other complications
of pregnancies [31]. According to literature review, the RR of
unmarried women was highest for abortions, ectopic pregnancies, and
antepartum hemorrhage [combined RR 2-98 (2-11-4-19)] compared
with married women [30].

A delay of more than six hours between the onset of symptoms and
consultations, multiplied the risk by [OR=2.6; CI (0.5, 18.8); p-
value=0.0463] the possibility of having an unfavorable outcome
likewise, a delay of more than one hour between consultation and
management multiplied the risk of poor maternal outcome by 3
[OR=3.3; CI (0.98, 28.9); p-value=0.0005]. This has been demonstrated
by Rodolfo et al in Brazil and Hiros et al in the united states of America,
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that any form of delay was significantly associated with adverse
maternal outcome [34,35]. The poor health-seeking behavior of
patients, late referral from health centers and low socioeconomic status
of patients could delay the management, hence complicating patient’s
clinical state.

Being consulted by a midwife in a health center increased the risk for
hemodynamic instability [OR=8.6; C.I (2.2, 43.2); p-value=0.0036].
This could be explained by the fact that they may be less skilled to
properly diagnose pathologies, this causing misdiagnosis and delayed
appropriate management. Patients with obstetric shock index of 0.98
and above, were equally more at risk for hemodynamic instability
[OR=4.04; C.I (0.98, 88.7); p-value=0.0535]. As described in the
literature, an obstetric shock index in pregnant women greater than 0.9
bpm/mmHg, effectively increases the risk of poor maternal outcome
and of receiving blood transfusion as found in our survey [5,33]. More
over, obstetric shock index accurately estimates the degree of visible
and invisible (i.e. intra- peritoneal or bleeding into paravaginal tissue)
blood loss.

On the other hand, patients who had >4 antenatal consultations had
lesser chances of unfavorable outcome [OR=0.9; CI (0.14, 7.01; p-
value=0.0491]; p-value=0.0491). According to Ozumba in Nigeria un-
booked or poorly booked patients were more likely to have adverse
pregnancy outcomes [13]. Whereas, the WHO recommends at least 8
antenatal care visits which implies adequate antenatal consultations
with appropriate exposure to health care providers and information on
alarm and danger signs during perinatality [37].

Conclusion

Hemodynamic instability is very frequent in our setting. It occurs
mostly in young single adults and mostly students who have a secondary
educational level. They are mostly primiparous and pauciparous and are
poorly booked for antenatal care. They are often referred from health
centers without an intravenous line and the majority of patients consult
six hours after the being onset of symptoms and receive their first
treatment more than an hour after their first consultation. Obstetric
hemorrhage is the most frequent cause of obstetric hemodynamic
instability with the majority having a favourable outcome.
Nevertheless, obstetric hemodynamic instability accounted for one fifth
of maternal demise. The probable factors of poor maternal outcome
were unmarried patients, a delay of more than six hours between the
onset of symptoms and consultation, a delay of more than one hour
between consultation and management, being consulted by a mid-wife,
an obstetric shock index of 0.98 and above. Therefore,there is need to
develop standardized monitoring protocols in all medical structures for
the early identification of precocious maternal warning signs. This may
comprise a number of useful preventive measures, such as the
implementation of early maternal warning system chart and obstetric
shock index as clinical tools. Furthermore, improvements with timely
and appropriate patients’ referral and booking may render the holistic
management of obstetric hemodynamic instability more efficient.
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