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Abstract. This study compared the case fatality ratio (CFR) of dengue shock syn-
drome (DSS) patients admitted to Buri Ram Hospital, an area with CFR of 0.11,
0.43 and 0.23% in 2002, 2003 and 2004, respectively, to obtain a provincial model
for dengue case management using the I. development of a special program for
strengthening dengue hemorrhagic fever (DHF) case management (No deaths in
DSS patients), II. a retrospective review of the medical records of dengue fever
(DF), DHF and DSS patients referred to Buri Ram Hospital. We compared the data
during the 3 periods of the implementation of this program. Data was statistically
analyzed using χ2 or Fisher’s exact test for categorical variables, one-way ANOVA
for continuous data with normal distribution and Kruskal-Wallis test for nonpara-
metric variables. The numbers of DF, DHF and DSS cases in Buri Ram were 1,332,
1,700 and 1,630 person, respectively, during 2006-2008. The number of DSS pa-
tients increased after implementation of the program: 12.2, 51.2 and 47.22 for 2006,
2007 and 2008, respectively, but the complications of the disease decreased. The
CFR during 2006, 2007 and 2008 were 0.15, 0 and 0.06% (p > 0.05). The program for
strengthening DHF case management did improve clinical outcomes in dengue
patients after the implementation. The CFR in 2008 was only 0.06%, lower than
the goal of the Ministry of Public Health (<0.13%). This program is still running,
sustaining low CFR in dengue patients. It may be used as a model for other prov-
inces in Thailand that have high dengue deaths.
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INTRODUCTION

Dengue hemorrhagic fever (DHF) has
been a major health problem in Thailand
for more than 5 decades. During the past
decade, more adult cases (age > 15 years)

have been found and at present, adults and
children are almost equally affected
(Pancharoen, 2002). The Thai Ministry of
Public Health launched the National Pre-
vention and Control Program of Dengue
in 1999 with the goal of reduction of the
case fatality rate (CFR) to < 0.2%. After
implementation of this program, the CFR
reduced from 0.34% in 1998 to 0.16% in
2002 (Ministry of Public Health, 1999). In
Buri Ram Province, the morbidity rate for
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dengue infections in 2002, 2003 and 2004
were 82.97, 48.43 and 86.7 per 100,000/
population, while the CFR were 0.11, 0.43
and 0.23%, respectively. Since dengue in-
fection morbidity reduction and CFR were
not attained in Buri Ram, the Buri Ram
Provincial Health Office, together with
Buri Ram Hospital, established a 3-year
program of “No deaths in DSS patients”
in 2006.

Dengue shock syndrome (DSS) pa-
tients are the group with the greatest risk
for complications due to shock, such as
acute hepatic failure, acute renal failure,
acidosis, disseminated Intravascular co-
agulation (DIC) and electrolyte imbalance.
(Guzman and Kouri, 2001; Ranjit et al,
2005; Wills et al, 2005). Early diagnosis and
proper initial management are important
to reduce morbidity and CFR in dengue
infection (Kalayanarooj, 1998, 1999). The
availability of consultation, having an ef-
fective referral system, and medical audits
are important for effective management of
DHF patients. The objectives of the “No
deaths in DSS patients” program were a
reduction of CFR of DSS patients admit-
ted/referred to Buri Ram Hospital and to
obtain a provincial model of dengue case
management and clinical practice guide-
lines (CPG) for all levels of healthcare per-
sonnel.

MATERIALS AND METHODS

The study was cross-sectional in type,
with inclusion criteria of all DSS patients
aged <15 years old referred to Buri Ram
Hospital during 1 January 2006-31 Decem-
ber 2008, where DSS was diagnosed fol-
lowing WHO criteria (WHO, 1997). The
exclusion criterion was a patient who did
not meet WHO criterria for DSS.

The “No deaths in DSS patients” pro-
gram consisted of 4 components: 1. the

development and distribution of the Buri
Ram dengue clinical practice guidelines,
including a DHF monitoring chart, infor-
mation regarding proper initial intrave-
nous fluid management and the referral
system for both children and adult patients
with dengue infection [based on Queen
Sirikit National Institute of Child Health
(QSNICH’s clinical practice guideline)
(Nimmannitya, 1993, 1997; WHO, 1997)];
2. training of all personnel involved and
procuring adequate equipment and sup-
plies necessary for dengue case manage-
ment; 3. regular monitoring of perfor-
mance and outcomes at all levels by an
evaluation team which included pediatri-
cians, pediatric nurses from Buri Ram Hos-
pital and Buri Ram Provincial Heath Of-
fice; and 4. Setting up a dengue referral
system, providing 24-hour telephone con-
sultation for dengue case management.

A retrospective review of the medical
records was carried out for DF, DHF and
DSS patients who were referred to Buri
Ram Hospital, comparing the time before
(1 January 2006 - 31 December 2006), dur-
ing (1 January 2007 - 31 December 2007)
and after (1 January 2008 - 31 December
2008) implementation of the “No deaths
in DSS patients” program.

Clinical complications were recorded,
including gastrointestinal bleeding (GIB),
acute renal dysfunction and liver dysfunc-
tion. Laboratory results were recorded in-
cluding AST, ALT, BUN and creatinine(Cr)
on initial presentation and their highest
value.

The following definitions were used
for this study: liver failure was defined as
clinical or laboratory (prothrombin time/
laboratory prothrombin time for the day
above the cut-off of 2, increased bilirubin)
and evidence of liver failure complicated
by encephalopathy in patients without a
previous history of liver disease
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(Poovorawan et al, 2006). Renal failure was
defined as a sudden increase in serum
creatinine concentration of >177 µmol/l
(2.00 mg/dl), a serum creatinine >2 times
the previous value or a value greater than
the upper limit of the normal value for the
patient’s age (Vachvanichsanong et al,
2006). Fluid overload was defined by clini-
cal evidence of a distended abdomen with
ascites or respiratory distress (tachypnea

and dyspnea) requiring more than one
dose of diuretic for treatment. A signifi-
cant GIB was defined by bleeding that re-
quired blood transfusion.

Statistical analysis

Clinical complications and laboratory
results among dengue patients per year
were compared using χ2 or Fisher’s exact
test for categorical variables, one-way

2006 2007 2008 p-value

Total DF,  DHF,  DSS  cases 1,332 1,700 1,630 -
Referred DF, DHF, DSS cases 72 (5.4) 41 (2.41) 72 (4.4) -
Referred DSS cases (N) 16 21 34 -
Percent of all referred patients 22.22 51.22 47.22 0.001
Percent of all dengue patients 1.2 1.23 2.08
Male:female ratio 1.5 : 1 1.2 : 1 1.2 : 1 0.744
Age (years): mean (SD) 8.98 (3.77) 8.10 (2.97) 9.19 (3.93) 0.264
LOS (days): mean (SD) 3.55 (4.20) 3.49 (2.23) 3.04 (1.92) 0.569

Table 1
Data of dengue  patients admitted/referred to  Buri Ram Hospital.

2006, N=72 2007, N=41 2008, N=72 p-value

Mean maximum Hct (Exclude GIB cases) 43.56 (5.91) 46.34 (6.46) 45.22(4.47) 0.04
Rising Hct > 20% (%) 46 (63.9) 31 (77.5) 46 (63.9) 0.27
WBC ≥5,000 ≤10,000 (%) 14 (19.4) 5 (12.2) 12 (16.7) 0.910
WBC (SD) 4,265.82 4,135.46 4,147.46 0.958

(3,195.23) (2,484.67) (2,487.12)
Platelet <50,000 (%) 54 (75.0) 30 (73.2) 41 (56.9) 0.047
Platelet <100,000 (%) 66 (91.71) 40 (92.3) 67 (93.1) 0.953
Median AST U 362 224 256 0.40
AST >1,000 U (%) 9 (21.4%) 3 (8.8%) 10 (18.2%) 0.322
AST >5,000 U (%) 3 (7.1%) 1 (2.9%) 3 (5.5%) 0.720
Median ALT (U) 117 112 103.5 0.128
ALT >1,000 U (%) 2 (4.8%) 0 (0%) 3 (5.5%) 0.0396
ALT >5,000 U (%) 0 0 1 (1.8) 0.498
Mean albumin (SD) 2.87 (0.68) 2.34 (0.56) 2.52 (0.74) 0.003
Albumin <3.5 g% (%) 35 (83.3) 34 (82.92) 52 (92.1) 0.03

Table 2
Laboratory data from referred DHF patients.

Hct, hemotocrit; GIB, gastrointestinal bleed
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ANOVA for continuous data with normal
distribution and Kruskal-Wallis test for
nonparametric variables.

RESULTS

The total patients with DF, DHF and
DSS admitted to all hospital in Buri Ram
Province in 2006, 2007 and 2008 were 1,332,
1,700 and 1630, respectively. The DSS pa-
tients admitted did not differ by year in
mean age, sex distribution or Length of
stay (LOS), The number of DSS cases after
implementation of the program were: 12.2,
51.2 and 47.2% in 2006, 2007 and 2008, re-
spectively (Table 1). The number of more
severe dengue cases increased after imple-
mentation of the program (Table 2). The
mean maximum hematocrit levels (Hct)
(excluding GIB cases) were 43.56, 46.34
and 45.22 in 2006, 2007 and 2008, respec-
tively (p=0.04). The mean albumin levels
were 2.87, 2.34 and 2.54 in 2006, 2007 and
2008, respectively (p=0.03). Albumin was
< 3.5 g% in 35 (83.3%), 34 (82.5%) and 52
(92.1%) in 2006, 2007 and 2008, respec-
tively (p=0.03) but the complications de-
creased (Table 3). Significant GIB, renal

failure, fluid overload and severe liver dys-
function also decreased in frequency over
time (Table 3). Three patients in 2006
developed hepatic encephalopathy and 2
required exchange transfusion. Two pa-
tients in 2008 developed hepatic encepha-
lopathy and recovered fully with support-
ive treatment only. There were no signifi-
cant differences in the number of cases
with AST/ALT levels >1,000 u and >5,000 u
(Table 2). The median AST/ALT levels in
DSS patients for 2006, 2007 and 2008 were
362/117, 224/79 and 256/103 U/l, respec-
tively. There were no differences in case
fatality rates by year. The case fatality rate
for 2008 was 0.06%.

DISCUSSION

During the program for strengthening
DHF case management the number of DF,
DHF and DSS cases at Buri Ram Hospital
and referred patients increased each year.
This trend represents inadequate control
of dengue transmission. The number of
referred patients with DSS increased each
year. This may be explained by the differ-
ent doctors rotating through the local hos-

2006 2007 2008 p-value
N = 1,332 N = 1,700 N = 1,630

Liver failure 3 1 2 0.810
Renal failure 2 0 0 0.479
GIB 6 0 4 0.258
Fluid overload 6 1 5 0.952
Total cases with complications (one patient 25 19 18 0.067
  may have more one than complication)
Deaths 2 0 1

CFR (referred) 2.98 0 0.86
CFR (total admitted) 0.15 0 0.06

Table 3
Complications of DHF patients.

GIB, gastrointestinal bleed; CFR, case fatality rate
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pitals, differences in dengue virus viru-
lence in each year [serotype 2 in Southeast
Asia has the highest virulence (Pancharoen,
2002), differences in the viruses infecting
each patient (Halstead, 1998; Libraty et al,
2002; Wang et al, 2006) or it may reflect the
quality of care at the local hospitals.

Referred DSS patients has complica-
tions, including prolonged shock, volume
overload from inappropriate IV fluid ad-
ministration, concealed bleeding, delayed
diagnosis or delayed treatment (Kalaya-
navooj, 1999; Singhis et al, 2007). These
findings emphasize improving early diag-
nosis and proper management of dengue
patients is important to reduce preventable
complications which could lead to death.
Prolonged shock is a major risk for multi-
organ failure (Nimmannitya et al, 1978).

A dengue care team, clinical practice
guidelines for early diagnosis, preven-
tion of shock, proper initial treatment of
shock and an effective referral system are
crucial. Patients with multi-organ failure,
especially liver and renal dysfunction,
have a poor prognosis even when treated
at the best tertiary care hospitals with the
most experienced physicians (Nimman-
nitya et al, 1978; Kamath and Ranjit, 2006;
Tantracheewathorn and Tantracheewathom,
2007).

The program for strengthening DSS
case management is important. The key to
success is evaluation team that were sent
to every local hospital involved. The den-
gue team was composed of pediatricians,
pediatric nurses and health care officers
from the Provincial Health Office, who had
experience dealing with dengue patients.
Emphasis on using dengue clinical prac-
tice guidelines included a DHF monitor-
ing chart. This guideline helped in deci-
sion making for proper fluid resuscitation
and management to reduce complications,
such as pulmonary edema (Kamath and

Ranjit, 2006). A limitation of the study was
it was a single center study.

After implementation of the program,
there was a reduction in clinical compli-
cations, such as significant GIB, liver and
renal dysfunction. AST and ALT levels
were directly correlated with severity of
disease. High levels were correlated with
a high risk for spontaneous bleeding (Lum
et al, 1993; Nguyen et al, 1997; Wahid et al,
2000; Poovorawan et al, 2006). The mean
AST and ALT levels decreased during this
project, though the difference was not sig-
nificant. Patients with hepatic encepha-
lopathy requiring total exchange transfu-
sion decreased in number, meaning re-
duced cost of treatment.

The CFR did not change significantly.
In 2006 two patients died from multi-or-
gan failure (prolonged shock from delayed
diagnosis) and in 2008 one patient died
from respiratory failure due to excessive
IV fluid administration. Early diagnosis of
dengue patients and proper IV fluid ad-
ministration need to be emphasized to pre-
vent fluid overload.

The program for strengthening DHF
case management improved clinical out-
comes. Applying clinical practice guide-
lines for the whole province, effective con-
sultation and a referral system resulted in
a CFR in 2008 of 0.06%, lower than goal of
the Ministry of Public Health of Thailand
(<0.13%). This project is still running,
maintaining a low CFR. This program may
be used as a model for other provinces in
Thailand with high dengue deaths.
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