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Sumary

During the peak period of outbreak from July through October, duting the

year 2000 through 2002, a total of 390 cases of either dengue fever (DF) 01'
dengue haemorrhagic fever (DHF) were collected from medicine outpatient

department (MOPD) of Bangabandhu Sheikh Mujib Medical University

(BSMMU), Shahbag, Dhaka to study their clinicopathologic manifestations

and management outcome. Data were collected using a structured

questionnaire. Almost all ofthe patients presented with fever (100 % ), headache
(98.2%), bodyache (97.7%), anorexia (100%) and nausea (100%) and the vast

majority had skin rash (78.5 %), backache (78.2 %) and retro-orbital pain

(79.7%). Mean::tSD of duration of total illness was 7.57:t1.11 days and that of

fever and skin rash were 5.40:tO.86 and 3.02:tO.78 days respectively. Mean::tSD

of platelet count was 69643.59:t32043.97/mm' of blood and that of haematocrit

was 41.18:t2.65%. Almost all of the patients (97.7%) developed thromboq-

topenia but only 4.1 % developed leucopenia at sometime during the course of
the disease and anaemia was found in 49.4 % of the patients. Both anti-dengue

IgG and anti.dengue IgM were positive in 55.1 % of patients and either anti-
dengue IgG or anti-dengue IgM was positive in 23.6 % and 21.3 % of patien ts

respectively. Management outcome of the patients was quite satisfactor)

without any case fatality.

Introduction

Dengue virus was first isolated in 1943 but
dengue fever has been recognized for at least
several hundred years since Benjamin Rush
from Philadelphia first described it as
'breakbone fever' in 1780. Dengue fever

(DF) has been known for more than a century
in the tropical areas of the South-east Asia
and the Western Pacific regions I. Dengue

viruses are transmitted primarily by Aedes
aegypti and Aedes albopictus mosquitoes,

which are endemic in most tropical areas
Penodic outbreaks have been reported from
both developed and developing countnes .

Dengue and dengue hemorrhagic fever
(DHF) are caused by one of four closely
related, but antigenically distinct. vIrus
serotypes (DEN-I, DEN-2, DEN- '. and
DEN-4). of the genus flavivirus. Infection
with one of these serotypes does not provide
cross-protective immunity,so persons Ii\'Ing
in a dengue-endemic area can have four
dengue infections during their lifetimes.

1. Deptt. of Medicine, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka. 2 DCpll "I
Dermatology. BSMMU, Dhaka.
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Dengue is primarily a disease of the tropics,
and the viruses that cause it are maintained

in a cycle that involves human and Aedes

aegypti, a domestic, day-biting mosquito that
prefers to feed on human. Dengue viruses are
transmitted to human through the bites of
infective female Aedes mosquitoes.
Mosquitoes generally acquire the virus while
feeding on the blood of an infected person.
After an incubation period of 8 - 10 days, an
infected mosquito is capable of transmitting
the virus through probing and blood feeding
to susceptible individuals for the rest of its

life4.Epidemics of dengue hemorrhagic fever
(DHF) and dengue shock syndrome (DSS)
were first recognized in the Philippines in
1956 where dengue virus types 2, 3 and 4
were isolated'. In India, the first epidemic of
DHF was reported in Kolkata (DEN-2) in

19636. Delhi witnessed dengue epidemics in
1967 (DEN-2), 1970 (DEN-I &3), 1982
(DEN-I &2), 1988 (DEN-2) and in 199 p.'!.

Dengue remains a public health problem in
Thailand and Singapore as well10.

The global prevalence of dengue has grown
dramatically in recent decades. The disease
is now endemic in more than 100 countries

in Africa, the Americas, the Eastern
Mediterranean, South-East Asia and the
Western Pacific. South-East Asia and the

Western Pacific are most seriously affected4.
Before 1970 only nine countries had

experienced DHF epidemics, a number that

had increased more than four-fold by 1995.
Some 2500 million people which is about
two-fifth of the world's population, are now
at risk of developing dengue. World Health
Organization (WHO) currently estimates

there may be 50 million cases of dengue
infection worldwide every year4. In 2001

alone, there were more than 609000 reported
cases of dengue in the Americas, of which
15000 cases were DHF. This is greater than
double the number of dengue cases, which
were recorded in the same region in 1995.
Not only is the number of cases increasing
as the disease is spreading to new areas, hut
explosive outbreaks are occurring. In 200 I,
Brazil reported over 390000 cases including
more than 670 cases of DHF4.

The first documented outbreak of Df in

Bangladesh was in 1965 when it was called
'Dhaka fever' ". Another epidemic with
features closely mimicking that of DHF
occurred again in 1968 in areas of Bangladesh
bordering Myanmar'2. Subsequent entomolo-
gical and serological studies have indicated
the continued presence of dengue virus in the
countryl3.l('. Subsequently, in 1977 and in
1982, some cases were documented in

clandestine surveysl('. The first formal sero-

epidemiological study for the presence of
dengue in Bangladesh was done in 1996

through 1997 at Chittagong medical college
hospital (CMCH), Chittagong, where
13.75% of fever cases were found to be sero-

positive for dengue infectionl7. Later on in

1998 and 1999 sporadic cases of dengue were
coming up in the media, especially frolll
Dhaka city. An outbreak of an acute febri Ie

illness clinically suspected as dengue and
DHF occurred in and around Dhaka city
during the summer of 1999Ix,I'!.Serological
evidence of dengue virus infection was found
in the majority of these cases. Since then

dengue cases are being reported every year
from different hospitals and institutes in
different media and series''!'22. On this

background, this study was designed to
observe the clinicopathologic manifestations
and management outcome of DF and DHF.
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Materials and Methods

Three hundred and ninety cases of either DF
or DHF were collected from the medicine

outpatient department (MOPD) of
Bangabandhu Sheikh Mujib Medical
University (BSMMU), Shahbag, Dhaka
during the period from July to October and
during the year 2000 to 2002. Out of 390
patients, 40 were collected during the year
2000, 157 during the year 200 I and 193
during the year 2002. Data were collected
using a structured questionnaire. A detailed
history was taken and a thorough physical
examination was performed in each of the
cases. The cases who had the history of acute
febrile illnessusually roundabout7 days with
headache, body ache, backache, anorexia,
nausea, retro-orbital pain, skin rash and/or
gingival bleeding or purpura and
investigationrevealedthrombocytopeniaand
positive IgG and/or IgM antibody against
dengue virus were enrolled for the study.
Patients with fever of more than 10 days
duration were excluded from the study
because in those cases clinicopathologic
features were not in favour of DF or DHF.

At about or after five days but within 10days
of illness, investigations like totalcount (TC)
and differential count (DC) of leucocytes,
haemoglobin percentage (Hb%),
erythrocytes sedimentation rate (ESR),
platelet count, haematocrit, IgG and IgM
antibodies against dengue virus and in
relevant cases chest x-ray postero-anterior
(PA)view and ultrasonography (USG) ofthe
whole abdomen, liver and renalfunction tests
were done. After five days of fever and / or
after appearance of skin rash or purpura,
subsequent follow up was done either on
daily or on alternate-day basis with relevant
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history and physical examination and

estimation of platelet and haematocrit were
done till the values became normal and

recovery of the patients occurred. Patients
were advised to take plenty of fluid by mouth
and ORS as required. Paracetamol was used
as an analgesic and antipyretic as required.
H blocker, domperidone and antihistamine,
were used when required. In few cases. IV
dexamethasone were used. In selected cases.

IV fluid, fresh whole blood or platelet rich
plasma (PRP) were transfused.

Definition of terms: Definition of terms was

given as per WHO guidelines2.1.Dengue fever
(DF) was defined as (I) An acute febri Ie

illness with two or more of the following
features: headache, retroorbital pain, myalgia/
arthralgia/backache, skin rash, nausea/

vomiting/abdominal pain, haemorrhagic
manifestations, leucopenia with or without
thrombocytopenia, (2) high index of
suspicion based on period, population and
place and (3) absence of convincing evidence
of any other febrile illness2.1.

A case was diagnosed as DHF if along with
other clinical features, there were: (I) one or

more of the following features: bleeding from

mucosa or injection site, purpura, petechae
or echymosis, epistaxis, gum bleeding. PV
bleeding, haematemesis. melaena.
thrombocytopenia (platelet < IOOOOO/mm')

and (2) Evidence of plasma leakage due to
increased capillary permeability manifested
by one or more of the following features: (a)
Rise in haematocrit (~20%) for age and sex.
drop in haematocrit (~20%) following
treatment with fluids as compared to the
baseline, pleural effusion/ ascites/

hypoproteinaemia2.1.
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A case was diagnosed as dengue
haemorrhagic fever (DSS) if along with other
clinical features of DHF, there were features

of shock e.g. pinched face, sunken eyes, cold
and clammy skin, rapid and shallow
respiration, rapid and weak pulse, narrow
pulse pressure «20mm Hg), hypotension,

restlessness, lethargy and 0liguria23.

Anaemia was defined as haemoglobin <12
gldl of blood in male and II gldl of blood in
female. Leucopenia was defined as total
leucocyte count <4000/mm3 of blood.

Thrombocytopenia was defined as platelet
count < I00000/mm3 of blood23.

Rural areas were defined as the villages of
the country. Urban areas were defined as the
towns or cities of the country where all the
modern facilities of the livelihood are

available. Semi-urban areas were defined as
the areas in and around towns or cities of the

country where most of the modern facilities
of the livelihood were not available and

peoples residing in these areas were
accustomed to lead an unhygienic life with
overcrowding and lack of proper sanitation.

Statistical analysis: Data were analyzed using
SPSS 10.0 version and expressed as
frequencies and percentages as well as
mean:tSD.

Results

Amongst total cases included in this study,
260(66.7%) were male and 130(33.3%) were

female. Male to female ratio was 2: I. Age
range of the patients was from 15 to 65 years
with a mean:tSD of age of 30.4 7:t 10.24 years
and the vast majority of the patients (81.5%)
were below 40 years of age. Majority of the
patients were either service-holders (37.9%)

or students (35.1 %), followed by housewives

(13.1 %) and business persons (11.3%) and
the rest were either cultivators (1.3%) or

drivers (1.3%). Majority of the patients came
from either urban (55.1 %) or semi-urban

(41.1 %) areas and the rest (3.8%) were from

rural areas. Majority of the patients (66.2%)
had DF but 33.8% had DHF. Almost all of

the patients presented with fever (100%),
headache (98.2%), body ache (97.7%),
anorexia ( 100%) and nausea ( I00%) and the

vast majority had skin rash (78.5%).
backache (78.2%), retro-orbital pain (79.7%)

and abdominal pain (64.1 %). Gingival
bleeding (33.8%), subconjunctival'
haemorrhage (32.8%) and purpura (33.6%)
were quite common but epistaxis (2.1 %),
haematemesis (0.5%), melattna (1.3o/c),

hepatomegaly (1.0%), ascites (1.5%) and
pleural effusion (1.0%) were rare (Table-I).

Duration of total illness of the patients was
in a range from 5 to 10 days but the vast
majority (97.1 %) had a range from 6 to 9 days
(Table-II). Duration of fever was in a range
from 2 to 7 days but the vast majority (98.2 %)

had a range from 3 to 6 days (Table-III).
Afebrile period before the onset of skin rash

was in a range from I to 3 days but the vast
majority (77.7%) had a rangefrom I to 2 days
(Table-IV). Skin rash appearing day from the
onset offever was in a range from 2nd to 7th
days but vast majority (74.3%) had a range
from 5th to 7th days (Table-V). Duration of

skin rash was in a range from I to 5 days but
vast majority (78.0%) had a range from 2 to
5 days (Table-VI). Mean:tSD of duration of
total illness was 7 .57:t 1.11 days and that of
fever and skin rash were 5.40:t0.86 and

3.02:tO.78 days respectively. Mean:tSD of

afebrile period before appearance of skin rash
was 2.11 :to. 84 days and that of skin rash

39



Bangladesh Med. Res. Coune. Bull

appearing days from the onset of fever was
5.51 :to. 8 I days. Almost all of the patients
(97.7%) developed thrombocytopenia but
only 4.1 % developed leucopenia at sometime
during the course of the disease and anaemia
was found in 49.4% of the patients (Table-

VII). Mean:tSD of totalleucocytes count was
7535.13:t I853.73/mm' and that of platelet
count was 69643.59:t32043.97/mm' of blood
and that of haematocrit was 41. I8:t2.65%.

Both anti-dengue IgG and anti-dengue IgM
were positive in 55.1 % of patients and either
anti-dengue IgG or anti-dengue IgM was

positive in 23.6% and 21.3% of patients
respectively. Management of the patients was
symptomatic and conservative and outcome
was quite satisfactory without any case
fatality (Table-VIII).

Table-I: Clinical presentations of the patiellts
(n=390)

Clinical presentations

Fever
Headache

Bodyache
Backache

Retro-orbital pain
Anorexia
Nausea

Vomiting
Abdominal pain
Diarrhoea

Constipation
Gingival bleeding
Red eye
Epistaxis
Haematemesis
Melaena
SkIn rash

Purpura
Hepatomegaly
Ase ites
Pleural effusion

Number Percentage

390 100
383 98.2
381 97.7
305 78.2
311 79.7
390 1eX)
390 I(X)
187 47.9
250 64.1
131 33.6
116 29.7
131 33.8
128 32.8
8 2.1
2 0.5
5 13
306 18.5
131 33.6
4 1.0
6 15
4 1.0
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Table-II: Duratioll (~{ illlless o{ thl patii'llts 11/

days (n=390)

Duration of illness

in days
Number Percentage

5
6
7
8
9
10

3 O.X
78 20.0
101 25.X
118 30.2
82. 21. 1
8 2.1

Table-III: Duratioll o{ {ever o{ the palielllS 1/1

days (11=390)

Duration of fever

in days
Number Percentage

2
3
4
5
6
7

6 15
32 8.2
153 3lJ.2
175 44.lJ
23 5.lJ
I 0.3

Table-IV: Afehrile period ill dan heft}/"(

appearance o{skill rash (~lthe patiellts (1I=3l)()j

Afebrile period days Number Percentage

o 39 10.0
I 205 ')2.6
2 59 15.1
3 3 O.X
Patients without skin rash 84 21.5

Table- V: Skin rash appearinM dayfi"olI1llll O/lSl'l

o{fever o{ the patients (11=390)

SkIn rash appearing day Number Percentage

2nd 2 0.5
3rd 5 I 3
4th 9 2.3

5th 144 36.lJ
6th 116 2lJ.7

7th 30 7 .,
Pallents without skin rash 84 21.')
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Table-VI: Duration of skin rash of the patients

in days (n=390)

Duration of skin Number Percentage
rash in days

I 2.5
2 69 17.7
3 174 44.6
4 44 11.3
5 17 4.4
Patients without skin rash 84 21.5

Table- VII: Laboratory features of the patients
(n=390)

Laboratory features Number Percentage

Anaemia (Hg:Male<12gm 193 49.4
/dl,Female< II gm/dl)
Leucopenia (leucocyte 16 4.1
<4000/mm')
Thrombocytopenia 381 97.7
(platelet < IOOOOO/mm')

Table-VIII: Management of the patients (n=390)

Management

Paracetamol

H2 blocker
Domperidone
Antihistamine
ORS
Steroid
IV Fluid
Fresh blood transfusion

Platelet rich plasma
(PRP) transfusion
Recovery of the patients

Number Percentage

390 100
250 64.1
187 47.9
306 78.5
112 28.7
24 6.2
22 5.6
13 3.3
10 2.6

390 100

Discussion

Dengue is a mosquito-borne infection, which

in recent years has become a major
international public health concern. The
disease is found in tropical and sub-tropical
regions around the world, predominantly in
urban and semi-urban areas. The disease is

now endemic in more than 100 countries

throughout the world. South-east Asia and the
Western Pacific are most seriously affected4.
Before, "July 2000 outbreak of dengue in

Bangladesh", most of the population of our
country were quite unfamiliar with this
dreadful disease. Since July 2000, as

observed in the present series, the disease has

been occurring every year in this country in
increasing numbers, especially during the

period from July through October. Such
periodic prevalence of the disease has been
observed recently in other series22. But it has
also been reported that dengue virus

transmission occurs year-round, but typically
reaches a peak between June through
November24. In the present study, 66.7clr of
the patients were male, 33.3% were female,
and mate to female ratio was 2: I. Age range

of the patients was from IS to 65 years with
a mean:!:SD of age of 30.47:!: I0.24 years and

the vast majority of the patients (81.5%) were
below 40 years of age. More or less similar
observations were found in some other

series2o.22.In one series, it has been observed

that 82 % of the patients were below 30 years
of age20.OF and DHF especially the severe
form, has a predilection for the paediatric age

group. Some of the epidemiological studies
show that 90% of hospitalized dengue

patients were children less than 15 years of
age24.In the present series, patients below 15
years of age were not included in the study.
Disease trend of dengue in many countries
reveal that initially it affects people of all

ages, but gradually the children become the
most susceptible group25.In a recent epidemic

in Delhi more than 50% of the reported cases
of dengue infection and 13% of deaths were

seen in children less than 12 years of age"('.
Recent epidemiological study reveals that a
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quarter of the cases were less than 10 years
of age20.

Majority of the patients in the present series
were either service-holders (37.9%) or

students (35.1 %), followed by housewives

(13.1 %) and businesspersons (11.3%) and the
rest were either cultivators (1.3%) or drivers

(1.3%). Majority of the patients came from
urban and semi-urban areas, which indicates
about the occurrence of the disease

predominantly in urban and semi-urban areas
as stated by others 2. Almost all of the patients
in the present series presented with fever
(100%), headache (98.2%), bodyache

.(97.7%), anorexia (100%) and nausea

( 100%) and the vast majority had skin rash
(78.5%), backache (78.2%), retro-orbital pain
(79.7%) and abdominal pain (64.1 %).

Gingival bleeding (33.8%), subconjunctival
haemorrhage (32.8%) and purpura (33.6%)
were quite common but epistaxis (2.1 %),
haematemesis (0.5%), melaena (1.3%),
ascites (1.5%) and pleural effusion (1.0%)
were rare. More or less similar presentations
were observed by many others4.22.27.In one

series, on presentation, all of the subjects had
high fever, anorexia and vomiting and most
of them complained of headache (93.0%) and
general bodyache (90.9%) and skin rash was
a feature in some cases (25%) and some of

the patients had bleeding episodes (23.7%)
and a few patients developed sonographically
detectable ascites (10.5%) and pleural
effusion (2.9% )26.In the present series 66.2%
of the patients had DF but 33.8% had DHF.
These findings are closely similar to those

of other studies22.27.The diagnosis is generally

made serologically, which dist~nguishes it
from other entities. Acute-phase IgM

antibody can be detected by ELISA within 6

April 2(0)

or 7 days of onset of illness4. In the present
series both anti-dengue IgG and anti-dengue
IgM were positive in 55.1 % of patients and
either anti-dengue IgG or anti-dengue IgM

was positive in 23.6% and 21.3% of patients
respectively.

DHF occurs where multiple (ypes of dengue
viruses are simultaneou.sly or sequentially
transmits, as seen in hyper-endemic regions.
The severe illness seen in DHF is thought to
be due to be due to a secondary dengue
infection with heterogenous serotype. The
first infection probably sensitizes the patients.
while the second appears to produce an
immunulogical catastrophe2x.

In the present series, duration of total illness

of the patients was in a range from 5 to I()
days but the vast majority (97.1 %) had a
range from 6 to 9 days and duration of fever
was in a range from 2 to 7 days but the vast
majority (93.3%) had a range from 5 to 7
days. Almost similar features were also
noticed by others4.22 where it has been
observed that duration of total illness was

within 10 days22and duration of fever was 2
to 7 days4 which are just simi lar to the present
series. In the present study, afebrile period

before the onset of skin rash was in a range
from I to 4 days but the vast majority (95.9%)
had a range from I to 3 days. Skin rash
appearing day from the onset of fever was in
a range from 2nd to 7th days but the vast
majority (89.0%) had a range from 5th to 7th
days. These findings indicate that skin rash
appears within a week of the onset of fever

but usually when patients become afebrile
but sometimes appears while patient is still
febrile. Others also noticed almost similar

features, where it has been observed that

about day 5 or 6, fever subsides and a diffuse
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morbillifonn rash appears, the rash may be

pruritic and heals with desquamation4. In the
present series, duration of skin rash was in a
range from I to 5 days but the vast majority
(88.7%) had a range from 2 to 4 days and
skin rash was usually pruritic and healed
spontaneously with desquamation.

Studies from Thailand indicate that mortality

from DHF occurs as a result ofhypovolaemic
shock, which in turn, result from increased

capillary permeability leading to raised
haematocrit. Considering this fact, World
Health Organization (WHO) advocated that
at least 20% rise of haematocrit should occur

in a case of DHF4. But reports from
Philippines and Kualalampur showed
significant haemocncentration only in 39.5%
and 22% of DHF respectively2~.JO, which
indicate that rise in haematocrit is not a must

for the diagnosis of DHF. In other words,
cases can be diagnosed as DHF irrespective
of rise of haematocrit. In fact, in the present
series, haematocrit values were within

normal range, which is not impossible even
in cases of DHF. This normal haematocrit

value in DHF might be due to chronic
anaemia of the patients, immediate and
adequate fluid replacement therapy. In the
present series, suspected cases of DF and
DHF were advised to take plenty of fluid by
mouth even before diagnosis is confirmed,

which might playa role in maintaining
normal haematocrit value even in DHF. In a

recent study of DF and DHF in Dhaka city
mean:!::SDof haematocrit was 42:!::69'0which

was within nonnal range and were almost
similar to the findings of the present seriesJI.

As per WHO treatment protocoFJ in the
present series intravenous fluid was

administered only when the patient was

vomiting persistently or severely or refusing
to accept oral fluids or when haematocrit was
>20% of nonna\. Intravenous fluid therapy
was initiated with 5% DNS at 6 ml/kg/hour
for about three hours. In case of improvement
IV therapy was reduced to 3 ml/kg/hour and
continued 3-12 hours. In case of no

improvement IV therapy was increased to 10
ml/kg/hour and continued I hour or more as
required. If improvement occurred the
volume of IV therapy was reduced from 10
ml/kg/hour to 6ml/kg/hour and further to 1

ml/kg/hour and discontinued after 24-4X
hours. Platelet rich plasma (PRP) was
transfused only when platelet count was
< IOOOO/mmJ.Fresh blood transfusion was

given in patients who developed
haematemesis and/ or melaena or developed
moderate to severe anaemia2'.

The role of steroid is controversial. General

consensus is not to use steroid2J. Steroid may
be started when platelet count < IOOOOO/mm.
Dexamethasone may be used in a dose of

0.25mg/kg body weight per day in divided
dose of 6-8 hourly for 3-4 days. Steroid
probably suppresses the antigen - antibody
reaction, which may be an important

mechanism for thrombocytopenia. It also
suppresses inflammatory reaction2.'. [n the
present series dexamethasone was used in a
dose of 0.25mg/kg body weight per day in
divided dose of 6-8 hourly for 3-4 days in
selected patients who deteriorated suddenly

with moderate to severe bleeding
manifestations with marked thrombocy-
topenia. Due to the existing controversy.
steroid has not usually been used in dengue
virus infection but in some series it has been

very selectively used22and it has been totally
avoided by others,l.
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There is no specific treatment for OF and

OHF. However, careful clinical management
by experienced physicians and nurses
frequently saves the lives of patients with
OHF. With appropriate intensive supportive
therapy, mortality may be reduced to less than
I%4.There was no case fatality in the present
series. This may be due to the fact that there
is limited provision for emergency admission
in BSMMU especially in medical units due
to limitation of beds in wards or cabin.

Appropriate intensive supportive therapy,
might also playa role in preventing mortality.
Absence of mortality was also noticed in
other series22.In another series 1.07% patient
mortality was found". Adequate treatment
with physiologic fluid replacement and
supportive care can reduce mortality from 40-
50% to 1_2%4. In moderate OHF cases, all

signs and symptoms abate after the fever
subsides. In severe cases, the patient's

condition may suddenly deteriorate after a
few days of fever; the temperature drops,
followed by signs of circulatory failure, and
the patients may rapidly go into a critical state
of shock and die within 12-24 hours, or

quickly recover following appropriate

volume replacement therapt.

The study concludes that OF and OHF are

increasing every year. Total duration of

illness is limited within 10days. Management
outcome is satisfactory especially with
immediate and adequate volume replacement
therapy. Most of the patients can be managed
on outdoor basis and only a minority requires
admission and indoor management. Of
course, some of the OHF and all of the

dengue shock syndrome (OSS) need early

hospitalization for proper management.

Patients who live far away from the hospital
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or those who are not likely to be able to
follow the medical advice should be admitted

in the hospital for observation. Adequate
treatment with physiologic fluid replacement
and supportive care can prevent or at least
reduce mortality to a great extent.
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