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-y 7:Xea @l Objectives: To study the changing epidemiology in terms of aetiology and clinical profile of prolonged fever of
more than 7 days duration in a tertiary care hospital during a period of 10 years. Method: All children admitted with
undiagnosed fever of more than 7 days during the period January 2000 to December 2000 and January 2012 to October 2013.were
included in the study and data collected prospectively. Results: 80 children were admitted during the period January 2000 to February
2001and231 patients were admitted during the period January 2012 to October 2013 with prolonged fever. Male to femaleratio was 55:45
in 2000 and 51.5: 48.5 in 2012. There were significantly (p<0.01) more children with fever duration more than 4 weeks in 2000 (33.5%)
compared to 2012 (6.5%). In both groups infection was the commonest cause of prolonged fever. Dengue fever was noted to be common-
est cause of prolonged feverin 2012 (33%), while enteric fever was the commonest in 2000. There were no cases of dengue or scrub typhus
in 2000. Malignancy accounted for 5% of cases in both the groups. There was a significant decrease in the number of undiagnosed
cases(p<0.01) from 20% in 2000 to 10 % in 2012 and fever lasting for more than 3 weeks also decreased from 33% to 7%. Conclusion:
Infection continues to be the commonest cause of prolonged fever in children but the etiology of infection changes significantly in a span
of 10 years. Proportion of undiagnosed cases and fever lasting for more than 3 weeks has come down significantly over the years probably
duetochangingtrendsin diseases pattern and access to newer diagnostic modalities.
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Introduction

Fever of more than 1 week duration without an apparent diagnosis
isa diagnostic challenge for any physician. The delay in reaching a
diagnosis leads to delay in initiation of proper treatment which may
also adversely affect the patient outcome. The clinical and
etiological profile of prolonged fever was studied in detail in many
studies [1-12] since its first description by Petersdorf and Beeson in
1961[13]. Geographical and seasonal variations often determined
the difference in disease profile [14] The aetiology of prolonged
fever also varies fromtime to time as new diseases emerge and old
ones are tackled with vaccination and other preventive measures.
Changing trends of prolonged fever and the causes prevailing in a
specific locality has not been found to be studied. This study was
undertaken to describe the changing epidemiology in terms of
aetiology and clinical profile of prolonged fever of more than 7 days
duration in a tertiary care hospital during a period of 10 years. The
knowledge of changing aetiology, outcome and varying clinical
presentations of prolonged fever in a particular region helps the
physician in finding a systematic and timely approach to the
diagnosisand treatment of prolonged fever.

Methods

The study was carried out in the department of Paediatrics SAT
Hospital, Government Medical College Thiruvananthapuram during
the period of January 2000 to December 2000 and January 2012 to
October 2013. After getting clearance from institutional ethical
committee, all children admitted with undiagnosed fever of more
than 7 days and at least one documented fever of greater than 38.3°
C within 48 hrs of admission were enrolled in the study. Diagnosed
cases of immunodeficiency, absolute neutropenia, fever cases with
already determined aetiological diagnosis and fever with definite
localising signs were excluded from the study.

All patients were subjected to a detailed clinical history and
repeated physical examination. Basic investigations included
haemoglobin, total and differential leucocyte count, peripheral
smear , routine urine examination, blood culture, mantoux and

chest x-ray. Specific investigations were conducted as guided by
clinical clues. Data was collected in a prospective manner from all
consecutive cases that metinclusion and exclusion criteria using pre
designed proforma.

Results

Out of the total admission of 8397 patients, 80 children were
admitted during the period January 2000 to February 2001 and out
of the total admission of 16,497 patients, 231 patients were
admitted during the period January 2012 to October 2013 with
fever of more than 1 week duration with no apparent diagnosis.
Both groups showed a slight male preponderance in the total
number of cases. Male to female ratio was 55:45 in 2000 and 52:49in
2012 (table 1).

In both the groups majority of fevers subsided within 3 weeks. There
were significantly (p<0.01) more children with fever duration more
than 3 weeks in 2000 (33%) compared to 2012 (7%). In both groups
infection was the commonest cause of prolonged fever. 20% of
cases of prolonged fever were undiagnosed in 2000 while 10% of
casesin 2012 did not have a definitive diagnosis (p<0.01).

Among the infectious causes typhoid fever (15%) was the
commonest cause in 2000 while dengue fever (33%) was the
commonest cause in 2012.There were no cases of dengue fever and
scrub typhus infection in 2000, while in 2012 there were 18 cases
(8%) of scrub typhus and 76 cases (33%) of dengue fever. Among
children with enteric fever hepatomegaly was commoner than
splenomegaly in both groups. There was no case of confirmed
malaria in 2000 while 4 children had responded to empirical
chloroquine therapy in 2000 while in 2012 there were 12 cases
(5.2%) of confirmed malaria. In both groups Leptospirosis was the
cause of prolonged feverin lessthan 5% cases.

Leukaemia was the only malignancy which presented as prolonged
fever .High absolute neutrophil count was significantly more
common in children with bacterial infection (P<0.01). Significant
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leucocytosis with total count more than 15000cells / mm3 was
present in 44% of acute leukaemia and all cases of SOJIA and
Kawasaki disease. .All cases of malignancy in both the groups had
anaemia. ESR above 85mm in 1% hour was observed in all cases of
leukemia, systemic onset juvenile idiopathic arthritis, Kawasaki
disease and systemic lupus erythematosis in both the groups.
Markedly elevated ESR (>100mm in 1% hour) was seen in 23 cases
(50%) of malignancy and collagen vascular disease and 7 (2.4% )
cases with other diseases. Markedly elevated ESR > 100mm in 1%
hour, thus had a sensitivity of 50% and specificity of 97% with 79%
positive predictive value and 91.8% negative predictive value for
malignancy and collagen vascular diseases. Mantoux in
tuberculosis showed 80% sensitivity, 94.6% specificity, 50% positive
predictive value and 98% negative predictive value. IMN which
accountedfor 2.5% casesin 2000 increased to 11% (P<0.05)in 2012.

Discussion

Fever of more than 7 days is an important diagnostic challenge to
any physician. In the present study there was no significant
differencein sexratioin children presenting with prolonged fever of
more than 1 week. The age distribution was skewed with more
proportion of older age groups. Children less than 3 years
constituted less than 15% of cases in both the periods studied, this
may be due to early reference of younger children and lesser
incidence of malignancy and collagen vascular disease in younger
children. In the study by Guillermo Chantanaetal [15] the meanage
reported was 64 months.

The general pattern of prolonged diagnosed fever was similar to
other published studies from developing countries [14,16].
Infection continued to be the commonest cause of undiagnosed
fever in both the periods studied, as has been described in many
other studies, but the aetiology of infection has shown a significant
change over the years. The incidence of malignancy and collagen
vascular disease as causes of prolonged fever has remained same
over the 10 year period in our study. Mouaket et al [17] and Brewis et
al [18] also reported a similar proportion of cases with malignancy.
There was a significant decrease in the number of undiagnosed
cases, from 20% in 2000 to 9.5% in 2012 (P<0.01) probably due to
availability of more sensitive newer diagnostic tools.

Among the infectious causes Dengue fever was noted to be
commonest cause of prolonged feverin 2012 accounting for 33% of
cases of undiagnosed prolonged fever. The high incidence of
dengue feverin our study coincided with the Dengue epidemic that
hit south India during 2012 - 2013. There were no cases of Dengue
fever in 2000. Enteric fever as a cause of pronged fever decreased
from 15% to 9 % probably due to early diagnosis due to availability
of better culture methods or decrease in incidence due to
immunisation and better hygienic practices. There were no cases of
scrub typhus in 2000 while it was responsible for 8% of cases of
prolonged fever in 2012. Tuberculosis as a cause of prolonged
undiagnosed fever showed a decreasing trend from 6% in 2000 to
1.7% in 2012 probably due to sensitive early diagnostic tools for
Tuberculosis.

In the study by Amy chow et al [14]the major individual cause was
Brucella followed by Typhoid and Tuberculosis, while in the study by
D Bandyopadhyay [19] et al tuberculosis was the commonest cause.
Thus even though infection is the commonest cause in most studies
the disease profile is different in different studies from different
geographical areas. Our study brings to light the fact that disease
profile can change even within a short time period of 10 years in a
particular place as newer diseases are imported and older ones
tackled with effective treatment and preventive strategies. While
Tuberculosis and Enteric fever as causes of prolonged undiagnosed
fever decreased in incidence there has been an increase in IMN,
Denguefeverand scrub typhus.

Leukaemia was the only malignancy which presented as prolonged
fever in both the years studied. In the study by R H Hassan et al [20]
also leukaemia was the commonest malignancy which presented as

prolonged fever but it was not the only malignancy. All cases of
leukaemia had anaemia and elevated ESR of more than 85mmin 1
hour in our study. Markedly elevated ESR (>100mm in 1% hour) in
malignancy and collagen vascular disease had 79% positive
predictive value and 91.8% negative predictive value.

95% of patients had potentially diagnostic clues (PDC), but they
were found to be misleading in 31%. De Kleijn etal[21] in their study
of 107 patients with FUO found potentially diagnostic clues in 97%
cases with in T week of admission but 30% were misleading.PDC's
encountered most commonly include myalgia, abdominal
complaints, generalised and cervical lymphadenopathy,
hepatomegaly and splenomegaly.

There was a significant decrease in incidence of fever lasting for
more than 3weeks in 2012 compared to 2000 probably due to
changing disease pattern, access to advanced diagnostic tools and
early appropriate treatment. This is also reflected in the decrease in
number of undiagnosed cases (P<0.05) in 2012 compared to 2000.
The overall outcome was good in agreement with other studies,
there was only 1 mortality in 2000 the etiological cause couldn't be
established in this case.

CONCLUSIONS

Infectious diseases continue to be the commonest cause of
prolonged feverin children. Disease profile can change significantly
in the same place even in a small span of 10 years. Atypical
presentation of emerging diseases should be considered as a
common cause of prolonged fever. There was a significant decrease
in number of undiagnosed cases and cases of fever lasting for more
than 3 weeks probably due to changing disease pattern, access to
advanced diagnostictoolsand early appropriate treatment.

Table 1 : Comparative clinical presentation of prolonged fever
in2000and 2012

2000 Number (%) | 2012 Number (%)
1to 3yrs 10 (12.5%) 32 (14%)
4to 6yrs 36 (45%) 66 (29%)
7 to 12yrs 34 (42.5%) 133 (58%)
Fever more than 3 weeks 26 (33%) 15 (7%)
Infection 53 (67%) 174 (75%)
Collagen vascular diseases 6 (7%) 23 (10%)
Malignancy 4 (5%) 12 (5%)
Undiagnosed 16 (20%) 22 (10%)
Dengue 0 (0%) 76 (33%)
Enteric fever 12 (15%) 20 (9%)
Tuberculosis 5 (6%) 4(1.7%)
Leptospirosis 4 (5%) 7 (3%)
Scrub typhus 0 (0%) 18 (8%)
IMN 2 (2.5%) 24 (11%)
Hepatomegaly 23 (29%) 92 (40%)
Splenomegaly 14 (18%) 50 (22%)
Lymphocytosis 48 (60%) 194 (84%)
Anaemia 46 (58%) 115 (50%)
Total cases 80 231
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Fig 1: Proportion of each diseasein 2000 and 2012
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