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Impact of age and drug resistance on mortality in
typhoid fever

Zulfiqar Ahmed Bhutta

Abstract
The risk factors for mortality were ana-
lysed in a consecutive group of 1158
children presenting to the Aga Khan Uni-
versity Medical Center, Karachi, with
multidrug resistant typhoid fever that had
been proved on culture. There were 19
deaths, representing an overall case fatal-
ity rate of 1.6%. Multidrug resistant
typhoid was associated with a more severe
clinical illness and higher rates of toxicity,
hepatomegaly, hypotensive shock, and
death. Irrespective of drug resistance sta-
tus, typhoid fever was found to be a more
severe illness in young infants with signifi-
cantly higher rates of diarrhoea, hypoten-
sive shock, and mortality. Univariate
analysis of admission characteristics as-
sociated with increased risk for mortality
revealed significant association with
younger age (p < 0.05), hypotensive shock
or hypothermia (p < 0.001), obtundation
(p < 0.001), seizures (p < 0.05), anaemia
at admission (p < 0.005), and leucocytosis
(p < 0.001). Logistic regression analysis of
risk factors for mortality showed persist-
ent association of hypothermia, toxicity,
and anaemia with mortality. The data
provides evidence that multidrug resist-
ant typhoid in childhood is associated with
increased risk of mortality, especially in
infancy and closer attention to several risk
factors for increased morbidity and case
fatality rates may lead to improved out-
come of treatment.
(Arch Dis Child 1996;75:214-217)
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Typhoid fever is recognised as a major cause of
morbidity globally with over 16 million cases

worldwide, and an estimated 580 000 deaths.'
Although the disorder has been virtually elimi-
nated in developed countries, in some parts of
the developing world attack rates as high as

1100 cases per 100 000 population have been
documented.' Although the mortality rate of
the disorder in the preantibiotic era was in
excess of 10%,2 3 the introduction of chloram-
phenicol reduced it to less than 2%.4 5
However, the data on typhoid fever related
morbidity and mortality from the developing
world paint a very different picture, with case

fatality rates ranging from 2-33 % from both
hospital based and community based
studies.i" Some have reported an extremely
low mortality and gone on to label the disorder
as a mild illness in young children." 12 Others

have however documented significant compli-
cations with typhoid and a severe toxic illness
in young children.7 " Another dimension of the
problem has been the recent emergence of
multidrug resistant strains of Salmonella typhi
from different parts of the developing world,
with greater morbidity and mortality than pre-
vious reports.'4 '5

Given the varying data on typhoid morbidity
and mortality, it is important to evaluate
factors associated with increased severity of the
illness and mortality. Such information may
help in the determination of appropriate man-
agement algorithms and recognition of chil-
dren at high risk of complications and death.
We have maintained a prospective database of
culture proved typhoidal salmonellosis in chil-
dren at the Aga Khan University Medical
Center (AKUMC) in Karachi since 1988 and
present our experience of morbidity and
mortality associated with this disorder.

Methods
The AKUMC in Karachi (population 11
million) is a 400 bed teaching hospital with
active ambulatory care and paediatric services.
We have followed a specific protocol for the
diagnosis and management of suspected ty-
phoid fever in children since 1988 and a data-
base of all culture proved cases of typhoidal
salmonellosis has been maintained. In all cases
after a detailed clinical evaluation, a complete
blood picture and a blood culture were
obtained. In addition a bone marrow aspirate
for culture was also performed in cases where
the child had received potentially sensitive
antibiotics for > 72 hours at admission. The
blood or bone marrow specimens were inocu-
lated into two bottles containing brain-heart
infusion broth or thioglycollate broth respec-
tively. Each culture bottle was examined daily
and further colonies subcultured onto blood
agar and MacConkey agar after 24, 48, and 72
hours. Subsequent non-lactose fermenting
colonies from these were biochemically identi-
fied with API 20E strips (Analytab Products,
Plainview, New York) and typed for salmonella
O antigen by slide agglutination with specific
antisera. Antibiotic susceptibility testing was
performed by the Kirby Bauer disc diffusion
method.'6 For cost considerations only one
blood culture was obtained in suspected cases
and a stool examination and culture was
restricted to cases presenting with diarrhoea.
Other investigations including urine cultures,
liver function tests, electrolytes, etc were
performed as clinically indicated.
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Risk factors for mortality in typhoid

Table 1 Comparison of infection with multiresistant and sensitive strains of typhoid; values are number (%)

Multidrug resistant Drug sensitive strains Relative risk
strains (n=261, 23%) (n=897, 77%o) (95% CI) p Value

M: F ratio 168:93 514:383
Duration of illness (weeks)
< 1 106 (41) 525 (59) 0.5 (0.4 to 0.6) < 0.0001
1-2 77 (30) 208 (23) 1.4 (l.Oto 1.9) 0.03
2-4 60 (23) 110 (12) 2.1 (1.5 to 3.0) < 0.0001
> 4 18 (7) 54 (6) 1.2 (0.7 to 2.1) 0.61

Fever at presentation
Highgrade 232 (89) 812 (91) 0.8 (0.5 to 1.3) 0.43
Low grade 17 (6) 52 (6) 1.1 (0.6 to 2.0) 0.67
Afebrile/hypothermic 12 (5) 33 (3) 1.3 (0.6 to 2.5) 0.50

Toxicity at admission 115 (44) 262 (29) 1.9 (1.4 to 2.5) < 0.0001
Pallor 25 (10) 93 (10) 0.9 (0.6 to 1.5) 0.71
Diarrhoea 106 (41) 300 (33) 1.4 (1.0 to 1.8) 0.03
Constipation 32 (12) 95 (11) 1.2 (0.8 to 1.8) 0.45
Abdominal tenderness 91 (35) 229 (26) 1.6 (1.2 to 2.1) < 0.01
Hepatomegaly 134 (51) 337 (38) 1.8 (1.3 to 2.3) < 0.0001
Splenomegaly 54 (21) 172 (19) 1.1 (0.8 to 1.6) 0.59
Admission haemoglobin (g/l)
< 80 35 (14) 89 (10) 1.4 (0.9 to 2.1) 0.11
80-120 142 (54) 494 (55) 1.0 (0.7 to 1.3) 0.85
> 120 82 (31) 296 (33) 0.9 (0.7 to 1.3) 0.63

Admission white cell count (x109/1)
< 4 13 (5) 43 (5) 1.0 (0.6 to 2.0) 0.90
4-15 172 (66) 619 (69) 0.9 (0.7 to 1.2) 0.34
> 15 74 (28) 231 (26) 1.1 (0.8to 1.6) 0.40

Mortality 6 (2) 13 (1) 0.6 (0.2 to 1.7) 0.34

In cases with suspected typhoid, treatment
was usually initiated with oral chloramphenicol
or ampicillin and adjusted according to sensi-
tivity results. Multidrug resistant typhoid cases
were treated with intravenous ceftriaxone in a

once daily dosage. In recent years, given the
increasing trend ofmultidrug resistance among
typhoidal isolates, many severely ill children
with toxicity, and those who had failed to
respond to first line antibiotics administered by
family physicians, were admitted as they were

suspected of having multidrug resistant ty-
phoid and treatment was started with
intravenous ceftriaxone. In all cases admitted
for care, regular monitoring of clinical and vital
parameters was done and ancillary treatment
such as inotropic support provided as required.
Data was recorded on a specially designed pro-

forma and transferred to a computerised data-
base. Analysis of morbidity patterns and
outcome was performed by univariate methods
and analysis of variance using SPSS (Windows
version 6.1, SPSS Inc, Chicago, Illinois). The
various potential risk factors for mortality were
then analysed in a logistic regression model
using EGRET (Epidemiological Graphics,
Estimation and Testing Package 1991, SERC
and CYTEL).

Results
A total 1158 children with typhoid proved on
culture presented to AKUMC from 1988-93.
Of these 23% were infected with multidrug
resistant strains. The mean (SD) age at presen-
tation was 6.6 (4.0) years and the duration of
illness was 10.2 (10.1) days. The overall case
fatality rate for this cohort was 19 (1.6%) and
although the differences did not reach signifi-
cance, the mortality trend was higher for drug
resistant strains (2.0% v 1.4%). Table 1 shows
the clinical features for drug sensitive com-

pared with drug resistant cases of typhoid.
Multidrug resistant typhoid appears to be a
more severe clinical illness with higher rates of

toxicity, hepatomegaly, hypotensive shock, and
mortality.

Table 2 lists the clinical features and case
fatality rates for the cohort according to differ-
ent age categories. In general infants and chil-
dren under 4 years of age had higher rates of
diarrhoea compared with older children and a
greater proportion presented with hypotensive
shock (7.4% v 2.1%, relative risk 2.03, 95%
confidence interval (CI) 1.58 to 2.61) and a
higher case fatality rate (4% v 0.4%, relative
risk 2.4, 95% CI 1.81 to 3.19).
The case fatality rate for the period 1986-90

ranged from 4-5% annually and has substan-
tially reduced to under 1% since. A total of 19
children died during this period, ofwhich eight
(42%) were infants. Table 3 shows the
differences between these children and the sur-
vivors for several clinical and laboratory
parameters. The non-survivors were identified
by younger age, a greater prevalence of
anaemia and leucocytosis at presentation. No
significant differences were found for any ofthe
other laboratory parameters including liver
function tests or electrolytes (in those tested)
among these two groups of children. Although
overall the duration of illness before presenta-
tion was not significantly different between
survivors and non-survivors, a trend for
increasing mortality with increasing duration
of illness was evident (fig 1).
We analysed risk factors for mortality by

logistic regression analysis. Table 4 shows the
findings with the 95% CI for the respective
odds ratios. Significant association of mortality
was found with presentation with hypothermia
or afebrile illness, toxicity, and anaemia.

Discussion
Higher rates of morbidity and mortality have
been reported in infections with multiresistant
organisms 17 18 and our data corroborate this
with the observed higher morbidity and
mortality among children with multidrug

215

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.75.3.214 on 1 S

eptem
ber 1996. D

ow
nloaded from

 

http://adc.bmj.com/


Bhutta

Table 2 Comparison of clinical and laboratory features and complications by age groups; values are number (5/6)

Age groups (years)

0-1 (n=116) 1.1-2 (n=103) 2.1-4 (n=144) 4.1-8 (n=218) 8.1-10 (n=340) 10.1-14 (n=237)

M: F ratio 74:42 60:43 80:64 127:91 206:134 135:102
Hypothermia at presentation 19 (16) 6 (6) 2 (1) 7 (3) 10 (3) 1 (0.4)
Toxicity 42 (36) 30 (29) 51 (35) 65 (30) 119 (35) 70 (30)
Diarrhoea 73 (63) 42 (41) 57 (40) 65 (30) 90 (27) 79 (33)
Constipation 9 (8) 6 (6) 19 (13) 20 (9) 46 (14) 27 (11)
Hepatomegaly 45 (39) 43 (42) 61 (42) 90 (41) 142 (42) 90 (38)
Splenomegaly 17 (15) 18 (18) 32 (22) 48 (22) 74 (22) 37 (16)
DIC* 16 (14) 9 (9) 15 (10) 15 (7) 21 (6) 14 (6)
Haemoglobin < 80 g/l at presentation 29 (25) 32 (31) 28 (20) 12 (6) 16 (5) 7 (3)
Leucocytosis at presentation (white cell count B 15 x 109/1) 84 (73) 52 (51) 51 (36) 40 (18) 51 (15) 27 (12)
Multidrug resistant isolates 34 (29) 16 (16) 32 (22) 37 (17) 84 (25) 58 (25)
Relapse 8 (10) 3 (5) 7 (7) 9 (7) 19 (8) 13 (8)
Mortality 8 (7) 3 (3) 3 (2) 3 (1) 2 (1)

* DIC = disseminated intravascular coagulation (data on 321 children tested at admission).

Table 3 Risk factors for mortality

Deaths (n=19) Survivors (n=1139) p Value

Mean (SD) age (years) 2.9 (3.3) 6.7 (4.0) < 0.05
Mean (SD) duration of illness (days) 11.4 (12.1) 10.2 (10.1) NS
No (%) with toxicity at admission 14 (74) 363 (32) < 0.05
No (%) with hypotensive shock within 24 hours of admission 10 (53) 12 (1) < 0.001
No (%) with hypothermia at admission 7 (58) 38 (3) < 0.001
No (%) with obtundation at admission 9 (47) 45 (4) < 0.001
No (%) with seizures within 24 hours 4 (21) 11 (1) < 0.05
No (%) with DIC (% of 321 children tested) 13 (93) 77 (25) < 0.0001
Mean (SD) admission haemoglobin (g/l) 97 (17) 111 (17) < 0.005
Mean (SD) admission white cell count (x 109/1) 19.5 (16.0) 9.0 (4.4) < 0.001
Mean (SD) admission alanine aminotransferase (IU/1) 109 (150) 76 (84) NS

DIC = disseminated intravascular coagulation.

Table 4 Logistic regression model of mortality risk in typhoid

Risk factor a cofficient Odds ratio 95% CI p Value

Age under I year 0.61 0.54 0.14 to 2.04 0.37
Age 1-2 years 0.93 0.39 0.09 to 1.72 0.22
Duration of illness from 2-4 weeks 0.29 1.34 0.34 to 5.33 0.68
Duration of illness > 4 weeks 0.60 0.55 0.34 to 5.33 0.41
Hypothermia 1.93 6.87 2.30 to 20.52 < 0.001
Toxicity 1.80 0.17 0.05 to 0.50 0.002
Hepatomegaly 0.27 1.31 0.47 to 3.70 0.61
Infection with multidrug resistant strains - 0.23 0.80 0.27 to 2.34 0.68
Haemoglobin > 100 g/l at admission - 1.15 0.32 0.11 to 0.91 0.03
Leucocytosis at admission (white cell count > 15 x 109/1) -0.96 0.32 0.12 to 1.26 0.12
Leucopenia at admission (white cell count < 4 x 109/1) - 0.81 0.44 0.07 to 0.44 0.38

resistant typhoid. This is consistent with recent
reports from India of higher mortality in cases
of multidrug resistant typhoid,"9 21 in many
cases approaching rates observed in the prean-
tibiotic era.22 Our data are also at variance with
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others " 1 2 in that typhoid fever was docu-
mented to be a severe illness in younger infants
with significant mortality, many of whom
presented with an atypical septic shock-like
picture, frequently with hypothermia. A similar
pattern of multiresistant salmonella infection
has been recently reported from Madras,
where the complication rate in young infants
was 46% compared with 2% in older chil-
dren.24 Although many presented with multi-
system involvement and organ dysfunction,
none of the infants who died had intestinal
haemorrhage or perforation. This is similar to
known patterns of complications of typhoid
fever in childhood,3 4 25 although others have
reported higher rates of perforation and
gastrointestinal complications.26 27

j I _Despite an increasing prevalence of multi-
drug resistant typhoid in recent years, there has
been a remarkable drop in case fatality rates
associated with typhoid among children at the
AKUMC in recent years. This is in the main

15-28
(a

28 due to a better triage of critically ill patients
illness (days) with suspected multiresistant typhoid for
in of illness and case intravenous ceftriaxone treatment at an early
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stage, and recognition of atypical presentation
in young infants with an illness simulating sep-
tic shock. Similar reduction in mortality has
been documented recently from other centres
in India.28 Delayed institution of treatment has
been reported as a major risk factor in typhoid
related mortality,26 29 and our findings of
increased risk of death with longer duration of
illness is supportive of this being an important
determinant of outcome. It may be extremely
difficult, given the variability of presentation of
typhoid fever, to eliminate typhoid related
deaths altogether, and this is corroborated by
findings of mortality rates of 1.5% in a recent
review of typhoid from New York.'0
Of the several risk factors predisposing to

adverse outcome, a prolonged duration of
illness before presentation, especially in a
young child with clinical evidence of toxicity, is
the most important and simple to recognise.
Although, a preliminary report at an early stage
of our experience had suggested that hepatic
dysfunction with typhoid was an important risk
factor for mortality," our final analysis did not
identify either hepatomegaly or derangement
of liver function tests as significant. However,
anaemia was recognised as a major risk factor
for mortality. While the association of iron
deficiency and infections is complex,'2 it is
interesting to note documentation of reduced
mortality in children admitted to hospital,
whose anaemia was treated promptly." It is our
policy currently to transfuse all sick children
with typhoid who have a haemoglobin concen-
tration < 80 g/l.
The use of steroids in patients with severe

typhoid has been recommended by several
workers " " and is supposed to exert a benefi-
cial effect in critically ill patients with cytokine
elevation.'6 While we do use a 24 hour course
of dexamethasone in severely ill patients with
typhoid admitted to AKUMC, the docu-
mented reduction in case fatality rates pre-
ceded the introduction of steroid treatment in
1991.
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