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ABSTRACT

Objectives: To review the clinical presentations, management and outcomes of heat stroke patients presented to
Hamdard University Hospital, Karachi in summer 2015.

Study Design: Observational / descriptive study.

Place and Duration of Study: This study was conducted at the Hamdard University Hospital (Taj Medical
Complex), Karachi from 15™ to 30" June 2015.

Methods: A retrospective analysis of database of 51 patients presented with high grade fever (>1040F) and altered
sensorium was performed. All data were transferred to proforma which included patient’s demographic features
(name, age and sex), clinical and laboratory parameters, treatment given, duration of hospital stay, outcomes (death
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or alive) and reasons of mortality. The SPSS version 19 was used for statistical analyses.
Results: Majority of the patients (63%) were between 61-80 years of age ¢
69.24+11.28 years. Males were affected more than females (60.7% vs. 39.3% re ive
had co-morbidities and were on regular medications. The mean+SD Glasgow C le

was 10.29+4.33. The major laboratory derangements were hyponatremia £O5%2
serum creatinine (41.2%) and alanine transferase (15.6%). Stan %

ith mean+SD age was
. Out of 51, 41 (80.4%)
the time of presentation

elevated blood urea (52.9%),
stifftegies were provided to all

res

patients. Out of 51, 19 (37.3%) patients were expired as a resultfof multi-organ failure, shock, arrhythmias and

rhabdomyolysis.

Conclusion: Heat stroke is common in older males especially those

mortality due to multiorgan failure and shock.
Key Words: Heat stroke, Heat wave, Mortality.

ad co-morbidities. It carries a significant
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INTRODUCTION

Heat-related illnesses are group &&arder
characterized by heat exhaustion and st , and if
untreated, may lead to mortality a @equence of
multiorgan dysfunction synggom substantial
effect on million of peoples WgriSggge. According to
World Health Organizafion ( ) statistical report,
extreme temperature ‘e coptributed 23.8% of all
disasters in 2012.> Henc@Wii/As one of the foremost
environmental hazards that requires well-timed
reporting of its occurrence, management and
complications. The classical heat stroke is manifested

as an elevated core body temperature (>40°C)
associated with central nervous system (CNS)
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abnormalities like delirium, coma, seizures due to
exposure of heat waves.® Elderly population with pre-
existing co-morbidities, children, outdoor labors,
athletes and those who are on medications that impair
temperature homoestasis have been identified as most
vulnerable cohorts in literature.*® In urban areas, both
heat island effect and higher population density have
been considered as contributing factors of heat
events.”® In addition, rising trends in global climate
change has been noticed and are anticipated to progress
in future.® According to technical report of Pakistan
Meteorological Department, the frequency of heat
waves has been continuously increasing in Pakistan for
past five decades.™

In June 2015, Karachi, a metropolitan city of Pakistan,
experienced a heat wave for period of 5-days from 19"
to 23 June with the reported highest temperature
44.8°C on 20™ June.*® Although, more than 1000 deaths
have been noticed during this time period,** the exact
mortality is seem to be under-reported by reason of
lesser contribution of various centers publishing their
statistics on heat stroke patient’s management and
outcomes. The purpose of this study was to review the
clinical presentations, management and outcomes of
heat stroke patients presented to Hamdard University
Hospital, Karachi in summer 2015.
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MATERIALS AND METHODS

A retrospective review of database of all patients
having body temperature >104°F with altered
sensorium presented at Hamdard University Hospital
(Taj Medical Complex), Karachi from 15" to 30" June
2015 after heat wave exposure was accomplished.
Clinical information was retrieved and those who had
other causes of high grade fever like malaria, dengue,
typhoid, meningitis, urinary tract infection and
pneumonia were excluded from the study.

All clinical records were updated into proforma
designed for the study. It included patient’s
demography (name, age, and sex), co-morbidities, drug
history, Glasgow Coma Scale (GCS), pulse rate (in
beat/min) and temperature (in °F), laboratory
parameters [Complete blood count (CBC), blood urea
and serum creatinine (in mg/dL), serum electrolytes (in
mEqg/L), and liver function test (LFTs) and creatinine
phosphokinase (CPK)], electrocardiogram (ECG), chest
X-ray and CT scan brain findings, outcomes (alive or
death), reasons of death, management and duration of
stay (in days).

Statistical analyses were conducted by SPP version 19.
Qualitative data were represented by frequencies and

percentages. Mean and standard deviation was
employed for quantitative data.
RESULTS

A total of 51 patients having high grade fever (>104°
with altered level of consciousness were pres
during study period. Mean+SD fever

105.24+0.86°F. The age of patients ranged
87 years with mean+SD age was 69.24pd 1. ears.
Among these, 22% patients were in 40«0 , 63%
in 61-80 years, and 15% were in ags@) above 80
years. Of these 51 patients, males and
20 (39.3%) were femaleg.

females and 17 (41.4%

16 36.6%

29.3%

Number of patients

Diabets Mellitus Hypertenion HD

Types of co-morbidities

(IHD=Ischemic heart disease)
Figure No.1: Types of co-morbidities

Figure 1 shows the types of co-morbidities encountered
in this study. All of these patients were on regular
medications. These included oral hypoglycemics
(29.5%), insulin (7.3%), calcium channel blockers
(17%), beta blockers (9.7%), diuretics (4.9%), anti-

platelets (7.3%), anti-hyperlipidemics (7.3%) and
proton pump inhibitors (17%).

At the time of arrival, pulse was impalpable in 11
(21.6%) patients. 29 (56.8%) patients had a pulse rate
between 120-130 beats/min and 11 (21.6%) had a rate
between 131-140 beats/min. The mean+SD pulse rate
was 128.80+7.55 beats/min. The GCS at the time of
presentation were ranged from 6 to 14 with mean+SD
GCS was 10.29+4.33. Table 1 shows the laboratory
parameters of all patients. The hyponatremia (serum
sodium <135 mEg/L), and elevated blood urea (>40
mg/dL), serum creatinine (>1.4 mg/dL) and alanine
transferase (>36 U/L) were observed in 35 (68.6%), 27
(52.9%), 21 (41.2%), and 8 (15.6%) patients
respectively. ECG was performed in 28 (54.9%)
patients. Out of these 28, ventricular tachycardia was
demonstrated in 08 (28.6%) patients. Chest X-rays was
done in 44 (86.2%) patients. Of these 44, bronchitic
changes due to age or king was noticed in 16
(36.4%) and cardiomeg observed in 04 (9.1%)

. 12 (23.5%) patients were
®ain; amongst them, cerebral

Mean SD
11.84 1.59
9357.14 4062.22
216448.98 | 86101.21
57.69 33.22
Creatinine (mg/dL) 2.07 1.21
Sodium (mEg/L) 125.69 12.96
Potassium (mEgq/L) 3.32 0.54
Chloride (mEg/L) 92.67 9.41
Bicarbonate (mEg/L) 21.98 2.66
Total bilirubin (mg/dL) 1.19 0.77
Alanine transferase
(UIL) 78.98 142.82
Alkaline phosphatase
(/L) 93.90 37.71
Creatinine
phosphokinase (U/L) 897.56 91341

SD=Standard deviation

Standard treatment of heat stroke was employed in all
patients. These included cooling of patient by applying
ice, maintenance of adequate hydration by intravenous
fluids, cardiovascular monitoring, and administration of
sedatives and analgesics. In addition to these, treatment
of complications due to heat stroke was also started.
Cardioversion and anti-arrhythmic medications were
instituted in patients who developed ventricular
tachycardia. The intravenous mannitol was given to two
(3.9%) male patients who developed rhabdomyolysis.
Later these patients required hemodialysis. Ventilatory
support was started in 03 (5.9%) patients who had GCS
less than 08.
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The duration of stay ranged from 1 to 13 days with
mean+SD stay was 6.61+2.87 days. The mortality was
noticed in 19 (37.3%) patients in this study (Figure 2).
Of these 19, 09 (47.4%) were females and 10 (52.6%)
were males. The reasons of death were multiorgan
shock,

failure,
(Table 2).

arrhythmias and rhabdomyolysis

M Death

M Alive

Data are shown in numbers followed by percentages in figure
Figure No.2: Outcomes

Table No.2: Reasons of mortality

Reasons of mortality Male Female
n=10 n=09
Multi-organ failure 03 (30) 02 (22.2)
Shock 03 (30) 03 (33.3)
Cardiac arrhythmias 01 (10) 00 (0)
Rhabdomyolysis 02 (20) 00 (0)
Shock and cardiac
arrhythmias 01 (10) 04 (44.5)

Data are shown in numbers followed by percentages 4
parentheses

DISCUSSION
Heat stroke is the devastating public heallMgrofpem. It

commonly involves extreme of ageg dn ecially
those who have previous co-m '@4'6 In this
study, heat stroke afflicted 6% u@n S between 61
to 80 years of age group saith Sye ge of 69 years.
e th%gy females. In a large
et a) observed older male
population >65 years of ag n independent predictor
of heat stroke.”® Similarly, Kalaiselvan et al also
encountered older age males in their case series who
were affected by heat-related illnesses.® Most of them
had diabetes mellitus and hypertension as co-
morbidities.’® In this study, large proportion of patients
also had diabetes mellitus and hypertension.
In literature, associations of certain drugs with heat
stroke have been documented.® It has been suggested
that certain drugs like vasoconstrictors, calcium channel
blockers and beta blocker are responsible for alteration
in thermoregulatory mechanism of the body resulting in
increase susceptibility to heat stroke.” In this study,
significant proportion of patients (26.7%) were already
taking calcium channel blockers and beta blockers.
In heat stroke, abnormalities are frequently noticed in
serum electrolytes, blood urea, serum creatinine,
coagulation  profiles, LFTs and  creatinine

retrospective study,

phosphokinase. In this study, hyponatremia, and
elevated blood urea and creatinine were encountered in
68.6%, 52.9% and 41.2% patients respectively.
Kalaiselvan et al in their case series found
hyponatremia in 73% and raised serum creatinine in
57% Patients, which is nearly comparable to this
study.” The derangements in liver enzymes in heat
stroke were first reported by Kew et al in 1970."
Arguad et al reported 40% elevation of alanine
transferase levels in their case study.’® In contrast to
results of Arguad et al, 15.6% patients had elevated
alanine transferase in this study.

The role of hyperthermia in causation of cerebral edema
has been argued in literature. Sharma mentioned that
the alteration in blood brain barrier resulting in
vasogenic edema is the main etiologic factor of heat-
related illness.”® In addition, edema secondary to
hyponatremia and direct effect of elevated temperature
on neurons of basal gapglia, hypothalamus and
cerebellum have been giatdy in literature as well.™
Although, variations j logical symptoms were
noticed in this stu bral) edema was noticed in

four patients on CL'S ain:
Early rec p rmia, fluid and electrolyte
gigascdlar monitoring, sedation and

rompt recognition and treatment of
re the standard care of heat stroke
patignts.”" In this study, all patients were treated on the
sgme l{ne. Rhabdomyolysis was treated initially with
in ous mannitol administration and adequate
ation, and later by hemodialysis. Trujillo and
gachan also adopted similar management strategies
in their patient.*
There are wide ranges of mortality reported in
literature. Misset et al reported 62.6% in-hospital
mortality in France.”” The 43.1% estimated mortality
rate was documented in 2014 Ahmedabad heat wave
event by Azhar et al.?® In this study, 37.3% deaths were
noticed which is comparable to the case study by
Kalaiselvan et al*®. A number of complications have
been attributable to mortality after heat stroke viz. renal
failure, hemodynamic shock, arrhythmias,
rhabdomyolysis, and multi-organ failure.*”® In this
study, mortality was related to shock and multiorgan
failure.
The morbidity and mortality related to heat stroke can
be preventable by appropriate diagnosis and institution
of prompt treatment. The diagnosis is based on
identification of precipitating factors with presence of
hyperthermia and CNS dysfunction.™* Early reversal of
hyperthermia by cooling, cardiovascular monitoring,
and sedation and analgesia are the essential treatment,
which in turn, prevent multiorgan failure syndrome.* It
has been suggested that with appropriate treatment,
survival can approach 100%."

CONCLUSION

Heat stroke is the major disaster which involves mainly
older males with co-morbidities. It is associated with
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significant derangements in laboratory parameters and
carries significant mortality as a consequence of multi-
organ failure. To prevent such disasters in future and to
establish a uniform strategy we need further and more
extensive studies.

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

10.

Bouchama A, Knochel JP. Heat stroke. N Engl J
Med 2002;346(25):1978-88.

Guha-Sapir D, Hoyois P, Below R. Annual
Disaster Statistical Review 2012: The Numbers
and Trends. Brussels: Centre for Research on the
Epidemiology of Disasters (CRED) and Institute of
Health and Society (IRSS) Université catholique de
Louvain; 2012. Available at: http://www.cred.be/
sites/default/filess ADSR_2012.pdf (Accessed on
April 2016)

Leon LR, Bouchama A. Heat stroke. Compr
Physiol 2015;5(2):611-47.

Green H, Gilbert J, James R, Byard RW. An
analysis of factors contributing to a series of deaths
caused by exposure to high environmental
temperatures. Am J Forensic Med Pathol 2001;
22(2):196-9.

Martinez M, Devenport L, Saussy J, Martinez J.
Drug-associated heat stroke. South Med J 2002; ®
95(8):799-802.

Kenny GP, Yardley J, Brown C, Sigal RJ, Jay O
Heat stress in older individuals and patients wi ;

common chronic diseases. CMAJ 20
(10):1053-60.
Stone B, Hess JJ, Frumkin H. Ur d

anAgQr
extreme heat events: are sprawling®giti ore
vulnerable to climate change thag@ cities?
0):

Environ Health Perspect 2010;1 425-8.
n

Tan J, Zheng Y, Tang X% Gup & , Song G, et
al. The urban heat iglan i

waves and hum healthN

Biometeorol 2010 14

impact on heat

Shanghai. Int J
Field CB, Barros V, Qgckér TF, Dahe Q, Dokken
DJ, Ebi KL, et al. IPCCY2012: Managing the Risks
of Extreme Events and Disasters to Advance
Climate Change Adaptation. A Special report of
Working Groups | and Il of the Intergovernmental
Panel on Climate Change. Cambridge, UK:
Cambridge University Press. Available at:
https://www.ipcc.ch/pdf/special-reports/srex/
SREX Full Report.pdf (Accessed on April 2016)
Chaudhry QZ, Mahmood A, Rasul G, Afzaal M.
Climate Change Indicators of Pakistan. Pakistan
Meteorological Department; 2009. Technical
Report No. PMD-22/2009. Islamabad. Available
at: www.pmd.gov.pk (Accessed on April 2016)

11.

12.

13.

14,

15.

16.

20.

21.

22.

23.

24.

People’s Liberation Army Professional Committee
of Critical Care Medicine. Expert consensus on
standardized diagnosis and treatment for heat
stroke. Mil Med Res 2016;3:1.
Armstrong LE, Crago AE, Adams R, Roberts WO,
Maresh CM. Whole-body cooling of hyperthermic
runners: comparison of two field therapies. Am J
Emerg Med 1996;14(4):355-8.
Chaudhry QZ, Rasul G, Kamal A, Mangrio MA,
Mahmood S. Ministry of Climate Change,
Government of Pakistan. Technical Report on
Karachi Heat wave June 2015. Available at:
www.ndma.gov.pk/site/files/heatwave.pdf
(Accessed on April 2016)
Briefing note — 29 June 2015. Pakistan: Heatwave
in Sindh. ACAPS Briefing Note: Pakistan
Heatwave. Available at: www.acaps.org/.../b-
acaps-briefing-note-pakistan-heatwave-30-jun-
2015... (Accessed on April 2016)
Piver WT, Ando A, , Portier CJ. Temperature
and air pollution a actors for heat stroke in
Tokyo, July 1980-1995. Environ
Health Perspeci™® 107@®1):911-6.
RQuka MK, Arunkumar AS. A
y oPclinical profile and outcomes
Il patients with heat-related illness.

. Management of heatstroke and heat

heatstroke. Am J Med 1970;49(2):192-202.
Argaud L, Ferry T, Le QH, Marfisi A, Ciorba D,
Achache P, et al. Short- and long-term outcomes of
heatstroke following the 2003 heat wave in Lyon,
France. Arch Int Med 2007;167(20):2177-83.
Sharma HS. Hyperthermia induced brain oedema:
current status and future perspectives. Indian J Med
Res 2006;123(5):629-52.
Trujillo MH, Fragachan GC. Rhadomyolysis and
Acute Kidney Injury due to Severe Heat Stroke.
Care Rep Crit Care 2011;2011:9517109.
Misset B, De Jonghe B, Bastuji-Garin S, Gattolliat
O, Boughrara E, Annane D, et al. Mortality of
patients with heatstroke admitted to intensive care
units during the 2003 heat wave in France: a
national multiple-center risk-factor study. Crit Care
Med. 2006;34(4):1087-92.
Azhar GS, Mavalankar D, Nori-Sarma A, Rajiva
A, Dutta P, Jaiswal A, et al. Heat-related mortality
in India: excess all-cause mortality associated with
the 2010 Ahmedabad heat wave. PLoS One 2014;
9(3):¢91831.
Jaffry SA. Heat Stroke: Deadly but Preventable. J
Bahria Uni Med Dental Coll 2015;5(2):49-50.

1
xhaustion. Am Fam Phys 2005;71(11):2133-40.
8& M, Bersohn I, Seftel H, Kent G. Liver damage


http://www.cred.be/sites/default/files/ADSR_2012.pdf
http://www.cred.be/sites/default/files/ADSR_2012.pdf
https://www.ipcc.ch/pdf/special-reports/srex/SREX_Full_Report.pdf
https://www.ipcc.ch/pdf/special-reports/srex/SREX_Full_Report.pdf
http://www.pmd.gov.pk/
http://www.ndma.gov.pk/site/files/heatwave.pdf
http://www.acaps.org/.../b-acaps-briefing-note-pakistan-heatwave-30-jun-2015
http://www.acaps.org/.../b-acaps-briefing-note-pakistan-heatwave-30-jun-2015
http://www.acaps.org/.../b-acaps-briefing-note-pakistan-heatwave-30-jun-2015

	A Clinical Experience of
Patients with Heat Stroke at Karachi During a
Devastating Heat Wave in 2015

