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Hypertension and Sudden Unexpected Deaths: An Autopsy
Study of Four Hundred and Seventy-Seven Brought-in-Dead in a
Tertiary Health Center
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Introduction: Hypertension is an important and major public health concern globally. One of the major causes of sudden death worldwide is
hypertension. This study is to present the morphological pattern of deaths at autopsy of those patients who were brought-in-dead (BID) and
who had hypertensive heart disease (HHD) as the underlying illness. Materials and Methods: This is a 6-year retrospective autopsy study
of BID patients as a result of HHD seen at our department between January 1, 2010, and December 31, 2015. The autopsy findings and data
retrieved were analyzed using IBM Statistical Package for Social Sciences version 20. Test for statistical significance was set at P < 0.05.
Results: A total of 477 deaths (44%) as a result of HHD were recorded out of the 1016 BID during the period under study. The age ranged
from 21 to 92 years with a mean age of 52 + 14.0 years and a male to female ratio of 1.8:1. The 5" decade of life was the most common
age group encountered. The most common cause of death was acute left ventricular failure (67.8%), and myocardial infarction was the least
common (1.7%). Conclusions: Acute left ventricular heart failure was the most common cause of sudden death as a result of hypertension and
was followed by intracerebral hemorrhage. In the female gender, sudden deaths were most common in the 6™ decade and in the male gender
most sudden deaths were seen in the 5 decade.
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the most affected region in the world.'® A question of whether
it is the number one cause of stroke, heart failure, myocardial
infarction, and renal failure is no longer in doubt. With this
rising trend, economic and health challenges are imminent if
the tide is not aborted.

INTRODUCTION

Hypertension is a commonly encountered, important, and
major public health concern globally.! A study in 2008 by
Twagirumukiza ef al. shows the comparison of the prevalence
of hypertension in different parts of sub-Saharan Africa,
including Nigeria. The overall prevalence of hypertension
was put at 18.4% for Nigeria compared with a prevalence of

Having established that hypertension is becoming a major cause
of morbidity and mortality in Nigeria and sub-Saharan Africa at

10.35% for Ethiopia and 23.0% for Ghana.? In Western Europe,
its prevalence was found to be 44% and 28% in North America.
It has been documented as a threat to the health of people in
sub-Saharan Africa and a major contributor to morbidity and
mortality in the subregion.’” Supplementary to the forgoing,
it is estimated that hypertension affects about 1 billion people
all over the world, and it is the main risk factor for many other
cardiovascular diseases.®’

Globally, the burden of hypertension and other noncommunicable
diseases is rapidly increasing, and the African continent may be
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large and with the dearth of studies on sudden unexpected deaths
as a result of hypertensive heart disease (HHD), this work is to
present the morphological pattern of death at autopsy of cases of
brought-in-dead (BID) who had HHD as the underlying illness.
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MaTeriALS AND METHODS

This is a 6-year retrospective autopsy study of BID patients
deposited at the Department of the Pathology and Forensic
Medicine of the Lagos State University Teaching Hospital,
Ikeja between January 1, 2010, and December 31, 2015.
All cases of BID that presented at the hospital were sent to
the department for autopsy as prescribed by the Lagos State
Coroner’s law of 2007. The ethical approval was obtained from
the departmental ethical committee.

All cases of BID in which HHD was confirmed at autopsy
were used for this study. The standard autopsy dissection was
adopted, and the diagnosis of hypertension at autopsy was
made based on the following criteria: heart weight in excess
of 300 g for females and 350 g for males; left ventricular wall
thickness of more than 1.5 cm taken at a point 1-2 cm below
the mitral valve; and papillary muscle thickness of more than
1.5 em. Gross findings on the pericardium, myocardium, walls,
coronaries, valves, ostia, and papillary muscles were noted.
Any other causes of ventricular hypertrophy such as aortic
stenosis were excluded. The data retrieved from the autopsy
reports included the demographic profile as well as the autopsy
findings. Where applicable, contacts were made with next of
kin to provide dates of births of decedents. The data retrieved
were analyzed using IBM Statistical Package for the Social
Sciences software version 18 (USA) and were presented
in tables, percentages, and bar chart. Test for statistical
significance was done using Chi—square, and P < 0.05 was
taken as statistically significant.

ResuLts

Actotal of 477 BID deaths as a result of HHD were recorded out
of'the 1016 BID during the period under study. This accounted
for 44% of all BIDs and 4.3% of all hospital deaths. The age
range of the deceased was 21-92 years with a mean age of
52 +14.0 years. The male to female ratio was 1.8:1. The 5" and
the 6™ decades of life were the most common and second most
common age groups encountered, respectively, while the 3™
decade is the least common age group. Most deaths occurred
in the 5" decade among the male gender and 6" decade among
female gender, respectively [Table 1].

The most common cause of death was acute left ventricular
failure representing 67.8% while myocardial infarction was
the least common representing 1.7% [Table 2].

Table 3 shows the age in relation to the various causes of death.
The trio of ventricular heart failure, congestive cardiac failure,
and intracerebral hemorrhage were the most common causes
of death in all age groups. There was no relationship with the
cause of death with regard to the age of patients, P = 0.077.

Discussion

The mean age in this study was 52 + 14.0 years; this is
higher than the 47.33 + 12.18 years (14-85 years) seen in
an autopsy study in Lagos on trends in acute emergency

Table 1: Demographic profile showing the age and sex
distribution

Age category Gender (%) Total
Male Female
21-30 16 (5.2) 8 (4.8) 24 (5.0)
31-40 44 (14.2) 31 (18.6) 75 (15.7)
41-50 97 (31.3) 31 (18.6) 128 (26.8)
51-60 72 (23.2) 43 (25.7) 115 (24.1)
61-70 50 (16.1) 28 (15.8) 78 (16.4)
Above 70 31 (10.0) 26 (15.6) 57 (11.9)
Total 310 (100.0) 167 (100.0) 477 (100.0)
P=0.051

Table 2: The primary causes of death

Cause of death Frequency (%)
Acute left ventricular failure 324 (67.9)
Intracerebral hemorrhage with ventricular extension 59 (12.4)
Congestive cardiac failure 59 (12.4)
Brainstem hemorrhage 17 (3.5)
Massive subarachnoid hemorrhage 10 (2.1)
Myocardial infarction 8(1.7)
Total 477 (100)

room hypertension-related deaths by Mbakwem et al."
Furthermore, an echocardiographic study on the pattern of
heart failure in Abuja by Ojji ef al. showed a mean age of
50.6 = 15.29 which is close to the index study.'? Ojji et al. also
found out that hypertension was the most common cause of
heart failure (62.6%) in their study,'? and our study revealed
heart failure as the most common cause of sudden death in
hypertensive patients (67.8%). This finding is also in tandem
with other previous works in sub-Saharan Africa.!*1¢

The mean age of heart failure in studies in some developed
countries was 76 years which is higher than other studies on
patients with heart failure in sub-Saharan Africa as well as
the mean age of sudden death of 52 + 14.0 years in the index
study.'>!® The reasons for the higher mean age in the developed
countries might be due to the accessibility of antihypertensive
drugs, high diagnostic apparatus, and drugs’ compliance among
hypertensive patients in these developed countries unlike
patients in sub-Saharan Africa who have limited access to good
health care, usually consult alternative medical practitioners,
and sometimes could not afford the drugs. Ojji et al. also
opined that the finding of hypertension as the leading cause
of heart failure in their study further supported the fact that
hypertension tends to run a more severe course with more
target organ damage in negroids compared to Caucasians.'
They went further to state that early presentation of heart
failure portends a bad trend as it has the potential to undermine
national productivity as a consequence of the number of active
years lost by the most active workforce of the population.'
Our belief is that the low mean age of 52 + 14.0 years seen in
this study is the sequela of the untreated and poorly treated
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Table 3: Cross tabulation of the cause of death with age groups

Cause of death Age category (years) (%) Total (%)
21-30 31-40 41-50 51-60 61-70 Above 70

Acute left ventricular failure 11 (45.8) 51(68) 83 (64.9) 83 (72.1) 58 (74.3) 38 (66.8) 324 (68)
Intracerebral hemorrhage with ventricular extension 5(20.8) 5(6.7) 22 (17.2) 16 (13.9) 6(7.7) 5(8.8) 59 (12.4)
Congestive cardiac failure 6 (25.0) 12 (16.0) 14 (10.9) 7 (6.1) 9 (11.5) 11 (19.3) 59 (12.4)
Brainstem hemorrhage 1(4.2) 5(6.7) 3(2.3) 5(4.3) 2 (2.6) 1(1.8) 17 (3.6)
Massive subarachnoid hemorrhage - 2(2.7) 5(3.9) 1(0.9) 2 (2.6) - 10 (2.1)
Myocardial infarction 1(4.2) - 1(0.8) 3(2.6) 1(1.3) 2(3.5) 8(1.7)
Total 24 (100.0)  75(100.0) 128 (100.0)  115(100.0) 78 (100.0) 57 (100.0) 477 (100.0)

P=0.077

hypertension causing sudden deaths and hence presented as
BID in our hospitals.

The male to female ratio in our study was 1.8 to 1. This is in
agreement with similar study done on the causes of sudden
cardiac death in India and Jamaica in 2014 with a male to
female ratio of 10 to 1."

Mbakwem et al. in Lagos in 2009 showed that stroke
(intracerebral hemorrhage) was the most common cause of
death which was closely followed by heart failure.!" This
pattern is the reverse in our findings where left ventricular
failure comes before intracerebral hemorrhage. This difference
may be attributable to the individuals in Mbakwem et al.’s
study who were patients treated in the emergency room as
against BID in our study; it may also be that Mbakwem
et al. were able to treat heart failure better than intracerebral
hemorrhage in the emergency room which will reduce the
number of deaths from heart failure.

The index study revealed congestive cardiac failure accounted
for 12.4% coming next to intracerebral hemorrhage and left
ventricular failure. Other previous studies have also supported
these findings."?° The very low occurrence of myocardial
infarction in this study (1.7%) is also in tandem with the works
of Ukoh in Benin,?' Ojji et al. in Abuja,'>!* and Onwuchekwa
and Asekomeh in Port Harcourt.?? The incidence of myocardial
infarction is still very low compared with what is obtainable
in the Western world.

CONCLUSIONS

Left ventricular heart failure was the most common cause
of death in patients who were BID to the hospital. This was
followed by intracerebral hemorrhage. In the female gender,
sudden deaths were most common in the 6 decade and in the
male gender most sudden deaths were seen in the 5" decade
of life. Myocardial infarction is still a rare cause of death in
this part of the world.

Limitations

Triphenyltetrazolium chloride and newer methods in the
ascertainment of myocardial infarction in postmortem
examination such as three-tesla magnetic resonance imaging,
immune histochemical detection of S100 calcium-binding

protein A1 (SI00A1), and quantitative myoglobin assay were
not done due to lack of facility. There is therefore a possibility
of underdiagnosing myocardial infarction in this study.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Wolf-Maier K, Cooper RS, Banegas JR, Giampaoli S, Hense HW, Joffres M,
et al. Hypertension prevalence and blood pressure levels in 6 European
countries, Canada, and the United States. JAMA 2003;289:2363-9.

2. Twagirumukiza M, De Bacquer D, Kips JG, de Backer G, Stichele RV,
Van Bortel LM. Current and projected prevalence of arterial
hypertension in Sub-Saharan Africa by sex, age and habitat: An estimate
from population studies. J Hypertens 2011;29:1243-52.

3. Cooper R. Cardiovascular mortality among blacks, hypertension
control, and the Reagan budget. J Natl Med Assoc 1981;73:1019-20.

4. Cooper R, Rotimi C. Hypertension in blacks. Am J Hypertens
1997;10:804-12.

5. Cooper RS, Liao Y, Rotimi C. Is hypertension more severe among
U.S. Blacks, or is severe hypertension more common? Ann Epidemiol
1996;6:173-80.

6. Adeloye D, Basquill C, Aderemi AV, Thompson JY, Obi FA. An estimate
of the prevalence of hypertension in Nigeria: A systematic review and
meta-analysis. J Hypertens 2015;33:230-42.

7. Beaglehole R, Bonita R, Alleyne G, Horton R, Li L, Lincoln P, ez al.
UN high-level meeting on non-communicable diseases: Addressing four
questions. Lancet 2011;378:449-55.

8. World Health Organization. Global Status Report on Non-Communicable
Diseases. Geneva: World Health Organization; 2011. Available from:
https://www.who.int/nmh/publications/ncd_report full en.pdf. [Last
accessed on 2019 Feb 19].

9. World Bank Nigeria; 2013. Available from: http://www.data.worldbank.
org/country/nigeria. [Last accessed on 2019 Jan 02].

10. World Health Organization. Global Brief on Hypertension: silent Killer,
Global Public Health Crises (World Health Day 2013). Geneva: World
Health Organization; 2013. Available from: http://www.apps.who.
int/iris/bitstream/10665/79059/1/WHO_DCO_WHD 2013.2 eng.
pdf. [Last accessed on 2019 Jan 02].

11. Mbakwem AC, Oke DA, Ajuluchukwu JN, Abdulkareem FB, Ale O,
Odunlami K. Trends in acute emergency room hypertension related
deaths: An autopsy study. Niger J Clin Pract 2009;12:15-9.

12. Ojji DB, Alfa J, Ajayi SO, Mamven MH, Falase AO. Pattern of heart
failure in Abuja, Nigeria: An echocardiographic study. Cardiovasc J Afr
2009;20:349-52.

13. Oyoo GO, Ogola EN. Clinical and socio demographic aspects of
congestive heart failure patients at Kenyatta national hospital, Nairobi.
East Afr Med J 1999;76:23-7.

.Nigerian Medical Journal | Volume 60 | Issue 1 | January-February 2019 15




Faduyile, et al.: Autopsy study of sudden death from hypertension

. Amoah AG, Kallen C. Aetiology of heart failure as seen from a national

cardiac referral centre in Africa. Cardiology 2000;93:11-8.

. Sliwa K, Wilkinson D, Hansen C, Ntyintyane L, Tibazarwa K,

Becker A, et al. Spectrum of heart disease and risk factors in a black
urban population in South Africa (the heart of Soweto study): A cohort
study. Lancet 2008;371:915-22.

. Ojji D, Stewart S, Ajayi S, Manmak M, Sliwa K. A predominance of

hypertensive heart failure in the Abuja heart study cohort of urban
Nigerians: A prospective clinical registry of 1515 de novo cases. Eur J
Heart Fail 2013;15:835-42.

. Wenger NK. The greying of cardiology: Implications for management.

Heart 2007;93:411-2.

18.

19.

20.

21.

Goldberg RJ, Ciampa J, Lessard D, Meyer TE, Spencer FA. Long-term
survival after heart failure: A contemporary population-based
perspective. Arch Intern Med 2007;167:490-6.

Rao D, Sood D, Pathak P, Dongre SD. A cause of sudden cardiac deaths
on autopsy findings; a four-year report. Emerg (Tehran) 2014;2:12-7.
Arodiwe EB, lke SO, Nwokediuko SC. Case fatality among
hypertension-related admissions in Enugu, Nigeria. Niger J Clin Pract
2009;12:153-6.

Ukoh VA. Admission of hypertensive patients at the university of Benin
teaching hospital, Nigeria. East Afr Med J 2007;84:329-35.

. Onwuchekwa AC, Asekomeh GE. Pattern of heart failure in a Nigerian

teaching hospital. Vasc Health Risk Manag 2009;5:745-50.

Nigerian Medical Journal | Volume 60 | Issue | | January-February 2019 -




