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Summary

Objective: Hypertensive crisis is an increasingly frequent medical condition in
our context. Its management in medical emergencies is a real challenge for
physicians. Few data on hypertensive crisis are available in Chad. The aim of this
study was to investigate the epidemiological, clinical and prognostic
characteristics of hypertensive crisis in the medical emergency department of

Reference National Teaching Hospital in N'Djamena.

Patient and methods: This was a prospective cohort study running from ler
March 2020 to October 31 2020. Patients presenting with a sudden and severe rise
in blood pressure (systolic > 180 mmHg and/or diastolic > 110 mmHg) with or
without acute target-organs damage, had been consecutively included and
followed up over a period of one (01) month. Epidemic and clinical
characteristics on admission, and morbidity and mortality parameters during the
course of the disease were collected. The Kaplan-Meier method and the Cox
model were used to analyze survival and factors associated with death, with a

significance level of p<0.05.

Results: Of the 3978 hypertensive patients admitted to medical emergencies, 252
had a hypertensive crisis, i.e. a prevalence of 6.3%. Two hundred and seventeen
(217) patients were included in the study, divided into 149 cases (69%) of
hypertensive emergency and 67 cases (31%) of hypertensive hypertensive
urgencies. The mean age of the patients was 55.2 + 14 years [20 and 80 years]
and 67% were male. Hypertension was known in 138 patients (64%). At least one
complication was present on admission in 69% of patients. Complications were

classified as cardiac (50.7%), neurological (38.2%), kidney impairment (46.5%)
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and ocular (46.1%). The average number of antihypertensive drugs used was 2 + 0.83 [1 and 4].
Calcium antagonists (86.5%), diuretics (35.5%), converting enzyme inhibitors or angiotensin II
receptor antagonists (33.3%) and betablockers (18%) were the pharmacological classes prescribed.
Good compliance during follow-up was observed in 124 patients. One-month survival was 84% for all
patients, with a 16% mortality rate. Factors associated with death were the duration of hypertension,

and the occurrence of cardiovascular, renal dysfunction and ocular disease (p < 0.05).

Conclusion: Hypertensive crisis is a frequent pathology in sub-Saharan Africa, with high morbidity

and mortality. Prevention requires early detection and effective management of hypertension.

Introduction

Arterial hypertension (AH) is a non-communicable, systemic disease that constitutes a genuineglobal
public health problem [1]. It is known to be more frequent, earlier and more severe in Sub-Saharan
African populations [2]. It takes a variety of forms, some of which are genuine medical emergencies
[3,4]. One of these, the hypertensive crisis (HC), is very frequent and corresponds in most cases to the
inaugural episode of arterial hypertension [5,6]. HC, which is a sudden and severe rise in blood
pressure (systolic above 180 mm Hg and/or diastolic above 110 mm Hg) with or without acute
target-organs damage, is subdivided into hypertensive emergency (HE) and hypertensive urgenvies
(HU) [5,7,8]. The presence of symptoms such as headache, epistaxis and ringing in the ears may be
observed. In most cases, however, hypertensive crises are characterized above all by visceral damage
[6,9-11]. In Chad, hypertension is common and is the main reason for hospitalization in cardiology
[12]. Delays in diagnosis and inadequate management explain the unfortunately still high prevalence of
severe forms of hypertension [13]. HC is an increasingly frequent medical condition, whose
management in medical emergencies is a real challenge for doctors in our context. The lack of
sufficient or up-to-date data on hypertensive crises led us to conduct this study, the aim of whichis to
investigate the epidemiological, clinical and evolutionary characteristics of HC at the Reference

National Teaching Hospital in N'Djamena, Chad.

Patient and methods

This was a prospective cohort study conducted in the medical emergency department of the Reference
National Teaching Hospital in N'Djamena, among patients admitted for a HC (systolic blood pressure
above 180 mm Hg and/or diastolic above 110 mm Hg, with or withoutacute target-organs damage).

The study was conducted in two phases:
e an eight-month collection phase from March to October 2020;

e a follow-up phase lasting one month from the date of study entry.

During the in-hospital management process, patients were transferred to specific department
(cardiology, neurology, nephrology or intensive care unit) afterwards. We consecutively included all
patients admitted to the medical emergency department of the Reference National Teaching Hospital
for a HC, who consented to participate in the study. Hypertensive pregnant women were not included.
The study consisted in collecting data on patients in the medical emergency department and data on
patients admitted to inpatient wards, in order to assess patient progress up to discharge. It was carried

out with the following considerations in mind :
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e The day of inclusion was considered to be DO, and the patient's clinical examination on that day
constituted the baseline examination. During the initial examination, clinical and para- clinical data

were collected;

e The patient was seen again at D1 for an assessment of his management and the progress of his

disease;

e  After transfer to a hospital ward, the data collected was updated and the new descriptions weretaken

into account;
e The patient's mode of discharge was recorded;
e We did not interfere with patient care (prescriptions for drugs and complementary tests);

e Patients were withdrawn from the study, without explanation and without any consequences for

their care.

Data collected included socio-demographic (age, gender, place of residence and education level),
clinical (symptoms on admission), paraclinical (biological and imaging tests), therapeutic (type and
number of antihypertensives drugs) and evolutionary (duration of hospitalization, outcomes and mode

of discharge) characteristics.

Data analysis

Data were analyzed using EPI INFO software version 7 and R software version 3.2.2. Quantitative
parameters were presented as mean + standard deviation, and qualitative parameters as percentages.
Pearson's Chi® test was used to compare proportions. When application conditions were not observed,
Fisher's exact test was used. The Student's T-test wasused to compare two means. The threshold of
statistical significance was p<0.05. The Kaplan- Meier method was used to construct curves, and the
Log Rank test to compare survival betweengroups. The Cox model was used to study factors associated

with death.

Ethical considerations

The Reference National Teaching Hospital ethics committee approved the research protocol. The study
was conducted in accordance with the Declaration of Helsinki. Informed consent wasobtained from
patients prior to inclusion in the study. Participation in the study offered no direct benefit to the patient,
and did not expose him/her to any additional risk other than those associated with his/her care. The
study did not require the physician to perform any additional procedures other than those he or she was
undertaking for the patient concerned. In the eventof a treatment being contraindicated or poorly
tolerated by a patient, the attending physician would be informed and would give the appropriate

management instructions.

Results
Socio-demographic characteristics

During the study period, a total of 3,978 patients were admitted to the medical emergency ward,of whom
252 presented with a HC, representing a prevalence of 6.3%. Two hundred and seventeen (217) patients
were included in the study, of whom 150 (69%) were HE and 67 (31%)were HU. The average age of the
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patients ranged from 20 to 80 years, with a mean of 55.2 + 14years, and they were predominantly male
(67%). Socio-demographic characteristics are summarized in Table 1. Arterial hypertension (AH) was
known in 138 patients (64%), of whom 115 cases (53%) had already received antihypertensive drug.
The mean duration of hypertension in these patients was 3.9 + 5.9 years [1; 30 years]. Thirty-seven of
these patients (17%) had a known previous complication, distinguished as stroke (13 cases), chronic
renal failure (18 cases), hypertensive retinopathy (six cases). Obesity (48.4%) and diabetes (16.6%)
were the most common associated cardiovascular risk factors. Patients baseline characteristics did not
statistically differ in terms of age, gender, level of blood pressure, average duration of AH and major

cardiovascular risk factors between HE and HU. The cardiovascular risk factors associated with

hypertensive crisis are shown in Table II.

Table 1. Socio-demographic characteristics of patients
Features HC HE HU p value
Number of patients 217 150 67
Average age (years) 55,213 55,2+ 14 55+ 12 0,92
Gender n (%)
Male 145 (67) 97 (65) 48 (72)

0,2
Female 72 (33) 53 (35) 19 (28)
Level of education n (%)
Out of school 72 (33) 44 (29) 28 (42)
Primary 19 (9) 13(9) 6(9)

0,1
Secondary 56 (26) 37 (25) 19 (28)
Superior 70 (32) 56 (37) 14 (21)

HC : hypertensive crisis, HE : hypertensive emergency, HU : hypertensive urgency

Table 2. Distribution of patients according to cardiovascular risk factors
Cardiovascular risk factors HC HE HU P value
Former AH n (%) 138 (64) 104 (69) 34 (51) <0,01
Average duration of AH (years) [3,9+5,9 44+6,2 29+44 0,09
Diabetes n (%) 36 (17) 26 (15) 10 (15) 0,4
Alcohol n (%) 24 (11) 13 (9) 11 (16) 0,08
Obesity n (%) 75 (35) 48 (32) 27 (40) 0,2
Tobacco n (%) 21 (10) 7(5) 14 (21) 0,49
Sedentary lifestyle n (%) 30 (14) 20 (13) 10 (15) 0,45
Dyslipidemia n (%) 30 (14) 6(4) 24 (36) 0,12
NSAID n (%) 23 (11) 16 (11) 7 (10) 0,58

HC : hypertensive crisis, HE : hypertensive emergency, HU : hypertensive urgency
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Clinical and paraclinical characteristics

Headaches and dyspnea were symptoms predominantly reported with respectively 53 % and 28 % of HC
cases with nt statistical difference between HE and HU. However, precordialgia wasmore prevalent in
HE (p=0,03) and palpitation in HU (p=0,03). (SBP) was 207.9 + 21.4 mmHg [180; 260 mmHg].
Patients with HE had a mean SBP of 209.2 + 22.8 mmHg [180; 260 mmHg] and those with HU a
mean SBP of 205 £ 17.6 mmHg [180; 240 mmHg] (p=0.02). Mean diastolic blood pressure (DBP) was
121.4 £ 13.9 [93; 180 mmHg].Patients with a HE had a mean DBP of 121.6 £14.6 mmHg [93; 180
mmHg] and those with a HU a mean DBP of 120.9 + 12.4 mmHg [100; 150 mmHg] (p=0.02).
Physically, heart failureand neurological deficit were found in 42% (n=91) and 21% (n=46) of cases
respectively inHC. Every HE patient had at least one acute target organ damage. Among these patients
withHE, 78 (52%) had acute heart failure and 37 (25%) motor deficit damage. None of patients withHU
had acute target organ damage at baseline (Table III). Biologically, mean hemoglobin was11 + 2.8 g/dl
[1; 16 g/1], mean fasting blood glucose 1.3 + 0.7 g/1 [0.45 ; 10 g/I] and meancreatinine 50.5 + 80.8
pmol/l [2; 341 umol/I] with mean glomerular filtration rate (GFR)calculated according to the
MDRD formula at 57.8 + 40 ml/min/1.73m2 [2; 123ml/min/m2 ]. Aglomerular filtration rate (GFR) <
60ml/min/1.73m2 was found in 101 patients (46%). Renalimpairment was most important in HE
patient than those with HU (p<0,001). electrocardiogram showed left atrial hypertrophy in 28 cases
(14%), left ventricularhypertrophy in 45 cases (22%), myocardial ischemia in 34 cases (17%) and atrial
fibrillation innine cases (4%). Cardiac Doppler ultrasonography revealed concentric hypertrophy of the
leftventricular walls in 24% of cases. At least one complication was present on admission in 69%of
patients (n=150). Complications were classified as cardiac (51%), neurological (38%), renal(46%) and

ocular (46%). Table III shows the clinical and paraclinical characteristics of patientson admission.

Table 3. Clinical and paraclinical characteristics of patients on admission
Features HC HE HU P value
Symptoms
Headache n(%) 116 (53) 77 (51) 39 (58) 0,38
Precordialgia n(%) 16 (7) 15 (10) 1(1) 0,03
Dyspnea n(%) 60 (28) 47 (31) 13 (19) 0,07
Vertigo n(%) 20 (9) 14 (9) 6(9) 0,16
Palpitation n(%) 19 (9) 9 (6) 10 (15) 0,03
Visual impairment n(%) 19 (9) 13 (9) 6(9) 0,94
Buzzing n(%) 5(12) 3(12) 2(3) 0,65
Epistaxis n(%) 10 (5) 4(3) 6(9) 0,41
Average SBP (mmHg) 2079 +21,4 209,2 +12,8 204 +£17.6 0,17
Average DBP (mmHg) 121,4+ 13,9 121,6 £ 14,6 120+ 12,4 0,73
Impaired consciousness 32 (15) 28 (19) 4(6) 0,01
Motor deficit n(%) 46 (21) 37 (25) 9(13) 0,06
Heart failure n(%) 91 (42) 78 (52) 13 (19) <0,001
Paraclinical signs
Average GFR (ml/min) 57,8 £ 40 45,7+ 37,8 84,2 +£31 <0,001
Hemoglobin Tx (g/dl) 11+£2,8 10,6 £2.9 12+£2 1
Blood glucose (g/1) 1,3+1,1 1,42+ 1,3 1,1+04 0,04
Fundus (n = 181)
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Normal n(%) 87 (40) 40 (32) 47 (82)

Kirkendall T n(%) 31 (14) 29 (23) 2(3)

Kirkendall IT n(%) 41 (19) 35 (28) 6 (10) <0,001
Kirkendall III n(%) 22 (10) 20 (16) 2(3)

HC : hypertensive crisis, HE : hypertensive emergency, HU : hypertensive urgency

Therapeutic aspects

All patients had received dietary advice and antihypertensive medication, with a mean number of

antihypertensives of 2 + 0.8 [1; 4] (Table IV). Pharmacological management of HC comprised calcium

channel inhibitors (86%) and diuretics (35%). Intravenous nicardipine was the only form of intravenous

antihypertensive drugs available in our setting, it had been used inmajority of patients with HU (87%)

before as witch to oral medication form.

Table 4. Therapeutic characteristics of our patients

Features HC HE HU p value
Pharmacological treatment

Average number anti-HTA 2+0,8 2,3+ 0,7 1,4+ 0,7
Monotherapy n(%) 45 (21) 15 (10) 30 (45)

Dual therapy n(%) 85(39) 58 (39) 27 (40)

Triple therapy n(%) 62 (29) 42 (28) 20 (30) NS
Quadritherapy n(%) 25 (11) 17 (11) 8(11)
IPharmacological classes

Diuretics n(%) 77 (35) 69 (46) 8 (12) <0,001
Beta-blockers n(%) 39 (18) 37 (25) 2(3) <0,001
ACEI/ABAII n(%) 72 (33) 62 (41) 10 (15) <0,001
Inhibitors n(%) Calcium 188 (86) 130 (87) 58 (87) 984
Central Anti HTA n(%) 2(D) 2 (1) - -

blocker

HC : hypertensive crisis, HE : hypertensive emergency, HU : hypertensive urgency ,
ACEI: angiotensin-converting enzyme inhibitor, ARBII: angiotensin II receptor

Evolutionary aspects

The average length of stay in the medical emergency department was 0.83 days with extremes of one

(01) and four (04) days. The average stay in a specialist department was 11.24 days, withextremes of one

(01) and 30 days. During the course of our study, we recorded 35 deaths, representing an overall

mortality rate of 16% in HC. The factors associated with mortality in univariate analysis are

summarized in Table V, and Figures 1 and 2 show the overall survival curve according to target organ

damage.

upon your work non-commerecially.
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Table 5. Univariate analysis of factors related to patient mortality
Death factors Deaths g{ll{l)ﬁve risk g::gg‘;ince P
Male (145) 21 0,74 0,40-1,38 349
Age > 65 (49) 12 1,79 0,96-3,33 71
Age <45 (41) 10 1,72 0,90-3,29 110
Previous hypertension 26 1,65 0,82-3,35 151
Kidney damage (101) 21 1,72 0,93-3,21 0,81
- GFR<15 (53) 18 4,85 2,45-9,59 1
Cardiac damage (110) 28 3,89 1,78-8,52 1
- OAP (20) 6 2,03 0,96-4,31 0,07
- IDM (25) 3 1,866 0,96-3,61 0,07
Eye damage (100) 26 3,38 1,66-6,87 1
- KK stage 11(32) 7 1,14 0,54-2,42 733
- KK stage I11(22) 12 4,62 2,69-7,94 0
HTA surge (67) 0 # #

0
HTA emergencies (150) 35 # #
Malignant hypertension 13 1,94 1,07-3,63 733
Transfer to specialized 29 0,39 0,188-0,788 16
Abdominal obesity (96) 14 0,84 0,45-1,56 581
Taking NSAID (23) 2 0,51 0,13-1,99 305

®
>
g 06
S
"
-
[}
=y
S 04
-]
<
Q. we Without cardiac
damage
0.2+ Overall population
0,04
T T T T
o 10 20 30

Follow-up time (days)

Figure 1. Overall survival curve for patients with hypertensive crisis as
a function of cardiac involvement
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Figure 2. Overall survival curve for patients with hypertensive crisis
as a function of renal impairment

Discussion

These data show for the first time the epidemiological pattern of hypertensive crises in an adults’
medical emergencies department in Chad. In our study, the prevalence of HC was 6.3%. Naibé et al. in
2017 had already reported high prevalences (17.3%) of severe AH in their serieson super AH [13]. This
result is similar to that Ngongang and al. in Cameroon, reported in 2019.HC was involved in 5.6% of
cases [14]. Mandi and al. in Burkina Faso in 2019 in their study about HC had recorded a higher preva-
lence (13.2%) [6]. On the other hand, in the West, HC isclearly declining. Haythem at the CHU de
Timone in France had found a prevalence of 0.97% [15]. This low prevalence in the West could be ex-
plained by better organization of healthcare systems, improved access to specialist care for hypertensive
patients, and early management ofhypertension. The high prevalence in African series such as ours

could be explained by :

e The increase in the prevalence of hypertension in the population, linked to galloping urbanization,

which encourages an increasingly sedentary lifestyle, and to changes in our eatinghabits.

e  Our patients' misperception of chronic illness in general, and hypertension in particular, whichonly

becomes a concern at the complication stage.

e The absence of a national program to combat hypertension, which includes raising public
awareness, early detection of hypertension and ongoing training of doctors in the management of

hypertension in peripheral facilities.

The mean age of our patients was 55.2 £ 14 years. The relatively young age of our study population
corroborates the data found by Naibé and al. who reported a mean age of 51 years [13]. Mandi and al. in

Burkina Faso found in their series an average age of 52.6 [6]. The proportion of hypertension occurring
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at an early age, being more severe and subject to numerous complications in black populations, has been
demonstrated in African-Americans by numerous authors [16-18]. This tendency to develop
hypertension in our countries could be explained by a combination of several factors: genetic susceptibil-
ity, environmental risk factors,high consumption of non-steroidal anti-inflammatory drugs (NSAIDs) and

street drugs, alcoholand tobacco.

In our series, at least one complication was present in 150 patients (69%). Complications wereclassified
as cardiac (51%), neurological (38%), kidney impairment (46%) and ocular (46%). Mandi in Burkina
Faso and Shao in Tanzania reported cerebral complications in 30% and 31%of cases respectively [6,11].
Boombhi and al. and Ngongang and al. found a high prevalence ofkidney impairment in 79% and 78%
of cases respectively [14,19]. This diversity of results couldbe taken in its entirety as the end result of
arterial hypertension when it is untreated or poorly treated. Indeed, as a silent killer, hypertension

spares no organ when it is not optimally managed.

The mean number of antihypertensive drugs was 2 + 0.8 [1 ; 4]. Dual therapy was prescribedin 68% of
cases in our study. This trend towards dual therapy was also found by Mungawo in his Kampala series
[20]. Our results are in line with the guidelines of learned societies in the management of hypertension.
Indeed, William and al. recommended dual therapy as the first- line treatment, especially when the
cardiovascular risk is high [21]. The aim of combining antihypertensive drugs is to lower blood pressure
rapidly, depending on the indications, in orderto avoid complications. This combination increases the
cost of patient management. This cost of management makes compliance and follow-up of hypertensive

patients all the more difficultin our context [1,2].

The crude mortality rate in our study was 16.1% person-months, with a mean age of 35 years for
patients who died. The presence of renal dysfunction, age under 45, and lack of awareness of
hypertension were independent predictors of mortality. Several series on hypertensive crises also
reported that lack of awareness of hypertension, male gender, young age, non-compliancewith treatment
and renal impairment were factors associated with higher mortality [19,23,224]. Numerous agregate
factors explain this high mortality rate in HC, such as delays in consultationand treatment, the low
socio-economic status of our patients, the absence of health insurance and the precariousness of

treatment resources.

Conclusion

Hypertensive crises are very common in our country. It affects young adults, with high
morbidity and, mortality inadequacy of the therapeutic platform. Its management must be early and
appropriate, in order to avoid the complications that worsen vital prognosis of these patients. In

our context, emphasis must be placed on prevention and early detection of hypertension
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