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Abstract

Background: Dengue fever is a mosquito borne viral illness that has endangered a vast population of tropical
and sub-tropical areas. Dengue has multi-system involvement including liver, hematological, respiratory and
central nervous systems. Spectrum of renal disorders is least studied in dengue infection and its presence in
dengue may be linked to increased morbidity and mortality.

Objective: To find the frequency of acute kidney injury (AKI), its stages of severity and to compare the
frequency of mortality and morbidity in various stages of AKI among dengue patients.

Study type, settings & duration: This retrospective cross sectional analysis was carried out at Nephrology
Department, Multan Institute of Kidney Diseases, Multan from May to October 2019.

Methodology: Data of ninety patients was retrieved from hospital medical record system through non-
probability consecutive sampling technique. Male and female patients of 15-50 years age with dengue virus
infection were included in the study as per operational definition. Patients diagnosed with chronic kidney
disease (CKD) and diabetes mellitus on the basis of history and medical record were excluded. Record of
serum creatinine done at the time of admission, 48 hours later and seven days after hospital admission was
taken. Presence and severity of AKI were classified according to acute kidney injury network (AKIN) criteria into
stage-l, stage-l and stage-lll AKI. Outcome was categorized as morbidity of patients having persistent renal
dysfunction manifested by serum creatinine > 1 mg/dl assessed 7 days after admission and number of patients
who died within 7 days of hospital admission. SPSS 16.0 version was used for statistical analysis of this data.
Results: Out of 90 patients, 19 (21.1%) developed AKI. Out of them 10 (52.6%) patients had stage |, 8 (42.1%)
had stage Il and 1 (5.3%) had stage Ill AKI. After 7 days, the mean serum creatinine of 19 patients was
1.36+0.56mg/dl. Out of 19 patients, 11 showed outcome i.e. 7 (63.6%) had morbidity (persistent AKI) while 4
(36.4%) had mortality (died). In patients with stage | AKI, 2 (100%) had morbidity. In patients with stage Il AKI, 5
(62.5%) had morbidity while 3 (37.5%) had mortality. In patients with stage Il AKI, 1 (100%) had mortality.
SPSS 16.0 version was used for statistical analysis of this data.

Conclusion: Frequency of AKI is although low but not negligible and among these patients, complications are
high. This warrants implementation of screening of renal functions in dengue fever patients in future. This
practice can help us in early diagnosis of AKI and we can adopt measures to reduce morbidity and mortality
associated with AKI among dengue fever patients.

Key words: Dengue fever, acute kidney injury, mortality and morbidity in dengue fever.

Introduction Corresponding Author:

Muhammad Tanzeel Abbasi

engue fever is a mosquito borne viral illness

that has endangered a vast population of
tropical and sub-tropical areas. According to world
mosquito program, about 40% population of the
world is at risk of dengue infection. Each year,
almost 50 million people are infected with dengue
and an estimate indicates that 3.9 billion people in
128 countries are at risk of infection with dengue
virus.! Dengue was documented in 1982 for the first
time in Pakistan.” There were multiple epidemics in
later years after the first episode. Dengue is now
endemic all over the country.3
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Dengue virus (DENV) is a small single-
stranded RNA flavivirus comprising of four
antigenically distinct serotypes (DENV-1 to 4).
Dengue virus causes a wide spectrum of clinical
illnesses previously classified as undifferentiated
fever, dengue fever, dengue hemorrhagic fever
(DHF) and dengue shock syndrome (DSS).4 Later
on, clinical experts faced difficulties in applying the
criteria of DHF to clinically severe cases of dengue
and this led to evolution of a new classification
based on severity of illness. In accordance with
WHO guidelines 2009, presence of warning signs
(severe plasma leakage, severe hemorrhage and
severe organ impairment) differentiates severe
dengue from dengue.

Fever is the most common clinical
presentation in dengue infection accompanied by
vomiting, headache, body aches, abdominal
discomfort and generalized rash all over the body.”
Plasma leakage, due to an increase in capillary
permeability, is a cardinal feature of dengue
hemorrhagic fever. Dengue has multi-system clinical
involvement including liver, hematological system,
respiratory system and central nervous system. The
presence of nonstructural protein 1 (NS1) antigen
has highest diagnostic yield of dengue infection in
early stages.6 Improved appetite, bradycardia, rash,
fatigue and mood changes are usually observed
during recovery period.’

Acute kidney injury (AKI) is a decline in
kidney function during 48 hours as demonstrated by
an increase in serum creatinine of more than 0.3
mg/dl, an increase in serum creatinine of more than
50%, or the development of oliguria.8 Spectrum of
renal disorders is least studied in dengue infection
that varies from mild glomerulonephritis to AKI.
There is paucity of published data about incidence
of renal involvement in dengue patients.9 Acute
kidney injury is rare but a well-known complication
of dengue infection. Its prevalence among dengue
patients has been found to be 0.3 to 3.3%
worldwide.’

Dengue infection has been a growing health
problem in Pakistan and AKI is a least studied
complication.10 Its presence in dengue may be
linked to increased morbidity and mortality. Due to
frequent dengue epidemics in Pakistan, this study
was conducted to find the frequency of stages of
AKI on the basis of its severity and to compare the
frequency of mortality and morbidity in various
stages of AKI among dengue patients.

Methodology

This retrospective cross sectional analysis
was carried out at Nephrology Department, Multan

Institute of Kidney Diseases, Multan. After approval
from hospital ethical review committee, data of
ninety (90) male and female dengue patients
between 15-50 years age was retrieved from
hospital medical record system from May to October
2019. These patients were categorized into severe
dengue (with warning signs) and dengue (with no
warnings signs). The presence of warning signs was
established by the evidence of nasal or gum
bleeding, abdominal pain or persistent vomiting. On
the basis of history and medical record available in
hospital medical record system, patients with
chronic kidney disease (glomerular filtration rate <
30 mi/min/1.73m2) and those with diabetes mellitus
were excluded from the study. Diagnostic criteria of
dengue fever was according to WHO definition i.e.
febrile illness with or without warning signs (severe
plasma leakage, severe hemorrhage, and severe
organ impairment). IgM antibodies detected by
enzyme linked immunosorbent assay (ELISA) were
used as a serological test for dengue infection.
Presence of AKI and its severity were classified
according to AKIN criteria into stage-1 (serum
creatinine of 1.5-1.9 times from the baseline at 48
hours from admission), stage-2 (serum creatinine of
2.0- 2.9 times from baseline at 48 hours from
admission) and stage-3 (serum creatinine of more
than 3.0 times from the baseline at 48 hours from
admission or requiring dialysis) AKI.

Outcome of patients was categorized into
morbidity (persistent renal dysfunction expressed by
serum creatinine >1mg/dl seven days after
admission) and mortality (death of dengue patients
due to AKI within seven days of their admission).

Data of 90 male and female cases from 15 to
50 years of age, with confirmed dengue IgM
antibodies by ELISA were taken from the hospital
medical record system using universal sampling
technique (all who fit the selection criteria were taken
as sample size i.e 90 patients record, further
sampling was done according to specific objective of
the study i.e. 19 patients record). The history and
examination findings were reviewed from the medical
record for evidence of mucosal bleeding, abdominal
pain and persistent vomiting. On the basis of
presence or absence of these warning signs, patients
were categorized into dengue and severe dengue.
The record of serum creatinine, done at the time of
admission, 48 hours later and then 7 days after
hospital admission was taken. The follow up record of
patients, discharged within 7 days after admission
was taken from medical record of consultant clinic.
Presence of AKI and its severity were classified
according to AKIN criteria into stage-1, stage-2 and
stage-3 AKI. Outcome was categorized as morbidity
of patients having persistent renal dysfunction
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manifested by serum creatinine >1 mg/dl assessed 7
days after admission and mortality of patients who
died within 7 days of hospital admission. All
information was recorded by researcher himself using
a structured performa.

Data was entered and analyzed using
SPSS 16.0 version. Frequency and percentages
were calculated for the qualitative variables i.e.
gender, AKI, stages of AKI, morbidity and mortality.
Quantitative variables of the study like age, BMI,
were expressed as MeantSD. Morbidity and
mortality were compared in various stages of AKI by
using chi-square test keeping p-value <0.05 as
significant. Data was stratified for age, gender and
BMI to address effect modifiers. Post-stratification,
chi-square test was applied taking p-value <0.05 as
significant.

The ethical approval was obtained from the
Interactive research and development, Institutional
review board (IRD-IRB), Multan Institute of Kidney
Diseases, Multan.

Results

The median age of patients was 28.5 years.
There were 51 (56.7%) males and 39 (43.3%)
females. At baseline, the mean serum creatinine
was 0.84+0.23mg/dl which was increased to
1.30+£0.52 after 48 hours. . Overall prevalence of
AKI in dengue patients was 21.1% (19 patients).
Out of 19 AKI patients, 10 (52.6%) had stage |, 8
(42.1%) had stage Il and 1 (5.3%) had stage Il AKI
(Figure).
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After 7 days, the mean serum creatinine of
19 AKI patients was 1.36+0.56mg/dl. Out of 19
patients, 11 showed outcome i.e. 7 (63.6%) had
morbidity (persistent AKI) while 4 (36.4%) had
mortality.

In patients with stage | AKI, 2 (10.5%) had
morbidity. In patients with stage Il AKI, 5 (26.3%)
had morbidity while 3 (15.7%) had mortality. In
patients with stage Il AKI, 1 (5.2%) had mortality.
The difference was insignificant (p >0.05) (Table).

Table: Outcome and stages of AKl in patients.

Outcome Stages of AKI p-value
Stage | Stage Il Stage Il n
n (%) n (%) ()
Morbidity 2 (10.5) 5(26.3) 0(0.0) 0.235
Mortality 0 (0.0) 3(15.7) 1(5.2)

Figure: Distribution of stages of AKI: (stage | AKI
52.6%, stage 1l 42.1%, stage Il 5.2%).

In patients aged 15-30 years, 6 (16.2%) had
AKI, in patients aged 31-45years, 9 (22.5%) had AKI
and in patients aged >45years, 4 (30.8%) had AKI.
The difference was insignificant (p >0.05). In males,
14 (27.5%) had AKI and in females, 5 (12.8%) had
AKI. The difference was insignificant (p >0.05).
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Note: Percentage of morbidity and mortality was calculated out of total
AKI patients. Chi-square test was applied to calculate p-value which
was found insignificant (<0.05).

In 15-30 years of age, 1 patient with stage |
AKI had morbidity while no morbidity or mortality
observed in any other stage. In 31-45 years age
group, 1 patient with stage | AKI had morbidity. In
stage Il, 3 (50%) had morbidity and 2 (40.0%) had
mortality while in stage Il no patient had any
complications. In patients aged >45years, no
morbidity or mortality observed in stage | AKI, 2
(66.7%) had morbidity and 1 (33.3%) had mortality
in stage Il while in stage 11, 1 (100%) had mortality.

In male patients with stage | AKI, 1 (100%)
had morbidity while no mortality. In stage I, 3
(60.0%) had morbidity while 2 (40.0%) had
mortality, while in stage Ill, 1 (100%) had mortality.
In female patients with stage | AKI, 1 (100%) had
morbidity while no mortality. In stage Il, 2 (66.7%)
had morbidity and 1 (33.3%) had mortality while in
stage Ill, no patient had any complications.

Discussion

The overall fequency of AKI in dengue
patients in our study was 21.1%. According to a
local study by Khalil et al, the prevalence of AKI
among dengue patients was 13.3% [10]. He found
that 64.8% patients were of AKI stage |, 18.3%
stage Il and 16.9% were diagnosed with stage Il
AKI. In another local study, morbidity associated
with dengue was 62.5% and mortality was 37.5%."

Although the hospital based prevalence of
AKI and its morbidity and mortality are comparatively
low in our study but it is important to mention that
almost all of these studies were conducted during the
times when dengue was endemic in our region.
There has been a marked improvement in diagnostic
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techniqgues and management of dengue fever and its
complications with the passage of time. This is one of
the reasons that the incidence of dengue and the
resulting complications have declined over time. The
development of immunity against dengue in affected
patients may be another explanation to this decline.

Acute Kkidney injury is a significant, albeit
poorly studied, complication of dengue. The data
available is heterogeneous and mostly originate
from retrospective case series and case reports.
The reported frequency of this association exhibits
wide variation in accordance to the particular
population being assessed, severity of dengue,
criteria used for the diagnosis of AKI and time of
evaluation.*

Mortality is reported in 11.3% of dengue
patients who developed AKI whereas 7% of the
patients developed morbidity in terms of persistent
renal dysfunction.™* In another study, the frequency
of AKI was 3.9% in patients of dengue virus
infection.™

Previously, dengue was thought to affect
adult population only. Later on, Laoprasop
wattanaet al., reported an incidence of 0.9% among
children in Thailand, and Lee et al., reported an
incidence of 3.3% among adults in Taiwan.**** In a
Brazilian intensive care unit for infectious diseases,
dengue was the cause in 4% of the cases of AKI.*®

In a more recent study that employed the
AKIN criteria for diagnosis, the incidence of AKI was
10.8%."" Using the AKIN criteria in a retrospective
analysis, Khalil et al. identified AKI in 13.3% of a
series of patients with dengue confirmed by the
presence of IgM antibodies, independent of the
severity of disease; 64.8% of the patients were in
stage |, 18.3% stage Il and 16.9% stage Il of the
disease.™

In one recent investigation, AKIl was
observed in 14.2% of patients with dengue fever
and was accompanied by high morbidity and
mortality.18 In another study, there were 95 patients
(14.2%) who had AKI, with AKIN-I, AKIN-II and
AKIN-III in 76.8%, 16.8% and 6.4% patients,
respectively.™

In another study, the RIFLE (risk, injury,
failure, loss, ESRD) classification was used to
investigate the occurrence of AKI in patients with
tropical acute febrile disease. The results showed
that the incidence of AKI among patients with
dengue upon admission to the hospital was
35.7%.%° Retrospective studies of case series of
dengue have shown that the development of AKI
was associated with a longer hospital stay and
higher mortality.'®**??

Despite an improvement in the diagnosis and
management of dengue fever, the data on multi-

system involvement is still insufficient.
Multidisciplinary approach is required to conduct
large scale researches to yield better understanding
of this highly communicable infection. Studies
conducted at individual centers have shown different
outcomes and it is recommended to have a
collaborative approach between different healthcare
setups involving sharing of data and experience
regarding management of dengue and its
complications.

Although frequency of AKI is low but not
negligible and among these patients, complications
are high. This warrants implementation of screening
of renal functions in dengue fever patients in future.
This practice can help us in early diagnosis of AKI
and we can adopt measures to reduce morbidity
and mortality associated with AKI among dengue
fever patients.

Conflict of interest: None declared.

References

1. Brady OJ, Gething PW, Bhatt S, Messina JP,
Brownstein JS, Hoen AG, et al. Refining the global
spatial limits of dengue virus transmission by
evidence-based consensus. PLoS Negl Trop Dis.
2012; 6(8): e1760.

2. Hayes CG, Bagar S, Ahmed T, Chowdhry MA,
Reisen WK. West Nile virus in Pakistan. Sero-
epidemiological studies in Punjab Province. Trans R
Soc Trop Med Hyg 1982; 76(4): 431-6.

3. Ahsan T. Dengue fever: a regular epidemic? J Pak
Med Assoc 2008; 58(1): 1-2.

4. Masud F, Butt T, Ali M. Dengue Expert Advisory
Group (DEAG), dengue GCP guidelines 2012.
Lahore: DEAG 2012.

5. Hasan SR, Riaz M, Jafri FA. Characteristics and
outcome of dengue infection; clinical perspective from
a secondary care hospital of Karachi. Pak J Med Sci
2013; 29(1): 115-8.

6. Blacksell SD, Mammen MP Jr, Thongpaseuth S,
Gibbons RV, Jarman RG, Jenjaroen K, et al.
Evaluation of the Panbio dengue virus nonstructural 1
antigen detection and immunoglobulin M antibody
enzyme-linked immunosorbent assays for the
diagnosis of acute dengue infections in Laos. Diagn
Microbiol Infect Dis 2008; 60(1): 43-9.

7. Tantawichien T, Thisayakorn U. Dengue. In: Singh
S. (eds) Neglected Tropical Diseases - South Asia.
Neglected Tropical Diseases. Springer, Cham.
(Accessed on 10h  June 2021) Available from
URL:https://doi.org/10.1007/978-3-319-68493-2_10

8. Johnson RJ, Feehally J, Floege J. Comprehensive
Clinical Nephrology E-Book: Elsevier Health
Sciences, 2014.

9. Vakrani GP, Subramanyam NT. Acute Renal Failure
in Dengue Infection. J Clin Diagn Res 2017; 11(1):
OC10-13.

Pakistan Journal of Medical Research, 2021 (April-June) 83



10.

11.

12.

13.

14.

15.

16.

84

Severity of Acute Kidney Injury and its Effect on Outcome in Patients of Dengue Virus Infection

Khalil MAM, Sarwar S, Chaudry MA, Magbool B,
Khalil Z, Tan J, et al. Acute kidney injury in dengue
virus infection. Clin Kidney J 2012; 5(5) 390-4.
Igtadar S, Mumtaz SU, Abaidullah S, Amanat R,
Masud M. . Specificity of Hess test as a marker of
DHF. Annals of King Edward Medical University
2013; 19(2): 170.

Oliveira JF, Burdmann EA. Dengue-associated acute
kidney injury. Clin Kidney J 2015; 8(6): 681-5.

Ken FV, Eng CC, Hoo YK, Ming LJ, Yik CC,
Mohammad Nor FS, et al. Prevalance and Outcome
of Acute Kidney Injury in Dengue Patients in
Suburban Area of Pahang. Kidney Int Reports 2017;
2(4): S5.

Laoprasopwattana K, Pruekprasert P, Dissaneewate
P, Geater A, Vachvanichsanong P. Outcome of
dengue hemorrhagic fever-caused acute kidney injury
in Thai children. J Pediatr 2010; 157(2): 303-9.

Lee IK, Liu JW, Yang KD. Clinical characteristics, risk
factors, and outcomes in adults experiencing dengue
hemorrhagic fever complicated with acute renal
failure. Am J Trop Med Hyg 2009r; 80(4): 651-5.
Daher EDF, Silva GBJ, Vieira APF, Souza JB, Falcao
FDS, Costa CR, et al. Acute kidney injury in a tropical
country: a cohort study of 253 patients in an
infectious diseases intensive care unit. Rev Soc Bras
Med Trop 2014; 47(1): 86-9.

17.

18.

19.

20.

21.

22.

Mehra N, Patel A, Abraham G, Reddy YN, Reddy YN.
Acute kidney injury in dengue fever using Acute
kidney injury network criteria: incidence and risk
factors. Trop Doct 2012; 42(3): 160-2.

Mallhi TH, Khan AH, Khan YH, Adnan AS, Sarriff A.
Dengue and acute kidney injury: A need for
aggressive maneuvers. Saudi J Kidney Dis Transpl
2017; 28: 667-9.

Mallhi TH, Khan AH, Adnan AS, Sarriff A, Khan YH,
Jummaat F. Incidence, Characteristics and Risk
Factors of Acute Kidney Injury among Dengue
Patients: A Retrospective Analysis. PLoS One. 2015;
10(9): e0138465.

Basu G, Chrispal A, Boorugu H, Gopinath KG,
Chandy S, Prakash JA, et al. Acute kidney injury in
tropical acute febrile illness in a tertiary care centre--
RIFLE criteria validation. Nephrol Dial Transplant
2011; 26(2): 524-31.

Khalil MAM, Tan J., Khalil MAU, Awan S, Rangasami
M. Predictors of hospital stay and mortality in dengue
virus infection-experience from Aga Khan University
Hospital Pakistan. BMC Res Notes 2014; 7:473.

Kuo MC, Lu PL, Chang JM, Lin MY, Tsai JJ, Chen
YH, et al. Impact of renal failure on the outcome of
dengue viral infection. Clin J Am Soc Nephrol. 2008;
3(5): 1350-6.

Pakistan Journal of Medical Research, 2021 (April-June)



