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Abstract

Key words:

Dengue infection, the most common mosquito-borne viral diseases, is one of the im
health problems in Thailand. It has been identified as clinical entity since 1789. In patient
dengue shock syndrome, delay in detection and management usually lead to high morbid
mortality from prolonged shock or massive bleeding. The severity of the disease can be mod
early diagnosis and adequate replacement of plasma loss. Hence it would be of value to ider
factors that can predict shock in dengue illness. A retrospective analytical study was d
reviewing the charts of all dengue patients admitted to Kalasin hospital during 2004-2006. C
and laboratory data of dengue fever (DF), dengue hemorrhagic fever (DHF) and dengue
syndrome (DSS) were collected and compared. One Way ANOVA was used to compare b
the 3 groups and chi-square or Fisher’s exact test was used to compare between the 2 group
results were also reported as Odd ratio and 95%Confidence Interval. There were 247 case
ted: 117 DF (47.4%), 107 DHF (43.3%) and 23 DSS (9.3%). Age, sex, fever, retro orbital
abdominal pain, petechiae were not significantly different in comparisons between the DH
DSS patients. Risk factors of DSS were rash, gum bleeding, melena hematemesis, platelet ¢
than 50,000 cell/mfand hemoconcentration more than 22 percent from baseline. DHF pal
with risks should be closely observed for early signs of shock. Adequate fluid replaceme
prevent the progression of shock which results in less complications and lower case fatality]
DHF patients.
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Introduction and 1956, followed by the third in Bangkok

in 1958.

Dengue infection is one of the most commorSince then, dengue infection has spread throughout
mosquito-borne viral diseases in Thailand. It has bedropical Asian countries and has expanded glok2lly.

identified as clinical entity since 1789 Clinical de-

Dengue infection caused by four serotypes of

scriptions of the Australian outbreak in 1897 reportedengue viruses (DEN 1-4). Most primary infections
that 30 children dief!) The first and second epidem- result in dengue fever (DF), a mild disease character-
ics of dengue infection occurred in Manila in 1954ized by biphasic fever, intense headache, myalgia, skin
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rash, lymphadenopathy and leucopéfiidhe severe patible with definitions of DF, DHF or DSS. Data col-
forms of the disease, dengue hemorrhagic fever (DHFgction included age, sex, clinical signs, and symp-
and dengue shock syndrome (DSS), are usually asgoms and laboratory data (before defervescence). Com-
ciated with secondary infectioffs DHF is character- plete blood count was repeated during admission.
ized by high fever, associated hemorrhagic phenom- In a retrospective analytical study, children who
enon with the reduction of temperature, the patientsere suspected to run early course of dengue viral in-
have sudden clinical deterioration and signs of circufection were included in order to identify early clini-
latory failure appedf) In patients with DSS, if de- cal and laboratory predictors of the risk of DHF be-
tection and management of shock are delayed, thiere the critical stage of disease , that was before de-
complications and mortality from prolonged shock andervescence and the onset of bleeding and plasma leak-
massive bleeding will be very high. The severity ofage. Statistical analysis was performed by computer.
the disease can be modified by early diagnosis ardne Way ANOVA was used to compare between the
adequate replacement of plasma [&ss. 3 groups and chi-square or Fisher’s exact test was used

Hence it would be of value to identify factorsto compare between the 2 groups. Odd ratio and 95
that predict shock in dengue illness. The aim of thpercent Confidence Interval were also reported.
study was to identify the predictive factors for shock
in dengue iliness in children admitted to Kalasin Hos-
pital. The peak transmission periods for dengue in-

fections in this study (January 2004 - December 2006)
Methodology were during July and August ( Fig. 1).

Medical records of patients with DF, DHF and In the present study, there were 247 cases admit-
DSS admitted to Kalasin Hospital between Januarted: 117 cases of DF (47.4%), 107 cases of DHF
2004 and December 2006 were reviewed after selecté#f3.3%) and 23 cases of DSS (9.3%). The age group
by simple random sampling. There were 247 cased the affected children was between 8 months to 15
admitted: 117 cases of DF (47.4%), 107 cases of DHfears with a mean age of 8.82 years. Sex and mean
(43.3%) and 23 cases of DSS (9.3%). Inclusion criteage distribution were similar in all groups (Table 1).
ria were children, 15 year-old or under, who were comMost of the patients presented with fever ranging

Results
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Figure 1 Hospitalized cases of DF/DHF/DSS. (January 2004-December 2006)
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Table 1 Demographic data of DF/DHF/DSS patients

Number of patients (%)

DF DHE DSS DHF+DSS Tow =~ Pvale

n =47 n =107 n=23 n=130

Sex - Male 55 2 11 52 107 0.381*
(47.0) (38.3) (47.8) (40.0) (43.3)

- Female 62 66 12 78 140

(53.0) 61.1) (52.2) (60.0) (56.7)

Age (years)

0-4 20 25 3 28 48 0.542+
(17.1) (23.4) (13.0) (21.5) (19.4)

5-9 55 46 14 60 115
(47.0) (43.0) (60.9) (46.2) (46.6)

10-14 42 36 6 42 84
(35.9) (33.6) (26.1) (32.3) (34.0)

Mean, SD 833,356 920 327 864,339 857,334 882323 0489

*chi-square, *ANOVA

Table 2 Clinical signs/ symptoms and bleeding manifestations compared between DF and DHF/DSS

Number of patients (%) OR p- value
Clinical signs/symptoms DF DHF/DSS Total (95% ClI)
n=117 n =130 n = 247

Nausea 90 (76.9) 102 (78.5) 192 (77.7) 1.09 (0.57- 2.08) 0.772
Vomiting 87 (74.4) 91 (70.0) 178 (72.1) 0.80 (0.44- 1.46) 0.446
Retro orbital pain 65 (55.6) 74 (56.9) 139 (56.3) 1.06 (0.62- 1.81) 0.829
Myalgia 58 (49.6) 87 (66.9) 145 (58.7) 2.06 (1.69- 3.56) 0.006
Bone pain 78 (66.7) 64 (49.2) 142 (57.5) 0.48 (0.28- 0.84) 0.006
Abdominal pain 93 (79.5) 109 (83.8) 202 (82.1) 1.34 (0.67- 2.69) 0.376
Rash 25 (21.4) 45 (34.6) 70 (28.3) 1.95 (1.06- 3.59) 0.021
Petechiae 52 (44.4) 68 (52.3) 120 (48.6) 1.37 (0.81- 2.34) 0.217
Gum bleeding 43 (36.8) 58 (44.6) 101 (40.9) 1.39 (0.81- 2.39) 0.209
Epistaxis 49 (41.9) 52 (40.0) 101 (40.9) 0.93 (0.54- 1.59) 0.764
Melena 22 (18.8) 42 (32.3) 64 (25.9) 2.06 (1.10- 3.89) 0.016
Hematemesis 5 (4.3) 34 (21.6) 39 (15.8) 7.93 (2.91-26.82) 0.000
Hepatomigaly 14 (13.1) 15 (11.5) 29 (11.7) 0.0 (0.40- 2.26) 0.917

chi-square test

between 102-104F and duration of fever was 3-7 any statistical difference (Table 2). Bone pain was
more frequent in DF group. On the other hand, myal-

General symptoms were fever, headache, nagic, rash and hemorrhagic manifestations such as
sea, vomiting, abdominal pain, retro orbital pain, antiematemesis , melena were found in the DHF/DSS
presented in similar proportion in each group withougroups. (Table 2, 3)

days.
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Table 3 Clinical signs/ symptoms and bleeding manifestations compared between DHF and DSS

Number of patients (%) OR p- value
Clinical signs/symptoms DHF DSS Total (95% ClI )
n =107 n =23 n=130
Nausea 81 (75.7) 21 (91.3) 192 (77.7) 3.37 (0.73-31.37) 0.099
Vomiting 72 (67.3) 19 (82.6) 178 (72.1) 2.31 (0.09- 9.98) 0.146
Retro orbital pain 63 (58.9) 11 (47.8) 139 (56.3) 0.64 (0.24- 1.73) 0.331
Myalgia 69 (64.5) 18 (78.3) 145 (58.7) 1.98 (0.64- 7.34) 0.203
Bone pain 53 (49.5) 11 (47.8) 142 (57.5) 0.93 (0.35- 2.51) 0.882
Abdominal pain 87 (81.3) 22 (95.7) 109 (83.8) 0.93 (0.35- 2.51) 0.899
Rash 30 (28.0) 15 (65.2) 45 (34.6) 4.81 (1.69-14.0) 0.017
Petechiae 52 (48.6) 16 (69.6) 68 (52.3) 2.42 (0.85- 7.11) 0.068
Gum bleeding 43 (40.2) 15 (65.2) 58 (44.6) 2.79 (1.0 - 7.95) 0.028
Epistaxis 40 (37.4) 12 (52.2) 52 (40.0) 1.83 (0.68- 4.97) 0.189
Melena 29 (27.1) 13 (56.5) 42 (32.3) 3.5 (1.26- 9.79) 0.016
Hematemesis 21 (19.6) 13 (56.5) 34 (26.1) 5.32 (1.87-15.41) 0.000
chi-square test, significant difference at p, 0.05
Table 4 Laboratory parameters in DF and DHF/DSS
Number of patients (%) OR p- value
Clinical signs/symptoms DF DHF/DSS Total (95% ClI)
n=117 n =130 n = 247
Hemoconcentratior 20% 0 130 130 - 0.000*
(100) (52.63)
Hemoconcentratior 22% 0 77 77 - 0.000*
(59.23) (31.17)
WBC < 3,000 cell/mrh 78 97 19
(66.7) (74.6) (70.85) 1.47 (0.82-2.65) 0.170**
Platelet count < 50,000 cell/nim 29 60 89 2.6 (1.46-4.65) 0.000**
(24.8) (46.2) (36.03)

*fishers’s test, **chi-square test

The laboratory data showed that percentage gfatients, respectively (p=0,000). (Table 4)
WBCx< 3,000 cells/mfwere not different when com-
paring between DF and DHF/DSS patients while it
was significantly found in DSS than DHF patients. The wide spectrum of signs and symptoms are
The percentage of platelet count< 50,000 cellsfmnassociated with dengue infection and identification of
is 24.8, 36.4 and 91.3 percent in DF ,DHF and DS8ose are required to distinguish and classify DSS cases

Discussion
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Table 5 Laboratory parameters in DHF and DSS

Number of patients (%) OR p- value
Parameter DHF DSS Total (95% CI)
n =107 n =23 n=130
Hemoconcentratior 20% 107 23 130
(100) (100) (100)
Hemoconcentration 22% 50 22 77 25.08 0.000
(46.73) (95.65) (59.23) (3.71-1052.76)
WBC < 3,000cell/mn? 74 23 97 - -
(69.2) (100.0) (74.62)
Platelet count < 50,000 cell/rim 39 21 60 18.31 (4.04-165.98) 0.000
(36.4) (91.3) (46.15)

chi-square test

from DHF/DF cases. In patients with DSS, if deteciting and abdominal pain were found in DHF/DSS.
tion and management of shock are delayed, the mor- Rash, bleeding such as hematemesis, melena
bidity and mortality from prolonged shock and maswere mostly found in DHF/DSS groups. (table 2)
sive bleeding are usually high. Among the total 247  But epistaxis was similar in all groups and com-
cases in this study, 117 cases were classified as DRpnly associated with DHF different from study in
107 cases as DHF and 23 cases as DSS. The age rathgePhilippine$? that found it more in DHF. The fre-
of the affected children was between 8 months to 1§uency of hepatomegaly (11.3%) in this study was
years with a mean age of 8.82 year. The peak indewer than that reported in Thai population (45-
dence of dengue in this study was in patients 5-9 yea®9%)'**?and in India. (719%)® For laboratory data,
old which is difference from the report from Bureauleucopenia was well described as a feature of dengue
of Epidemiology that the peak incidence is betweeimfection and seemed to relate to bone marrow sup-
in patients 5-14 years old and 15-24 years old. pression by dengue vird$:*» Leucopenia, platelet
The peak transmission periods for Dengue ineount less than 50,000 cell/mand hemoconcentra-
fection in this study were during July and August asion more than 22 percent were also found more com-
in the previous studies of Thailand and East Tittor. monly in DSS group in our study.
Mean age, sex distribution were similar in all groups  To demonstrate the differences of clinical fea-
as reported in the study in Mexid. Mostof the tures and hematologic abnormalities between DF and
patients presented with fever ranging between 10DHF/DSS, mean age and sex distribution were simi-
104°F and duration of fever was 3-7 days. Generdar in all groups. General symptoms such as fever,
symptoms as fever, headache, nausea, vomiting, diieadache, nausea, vomiting ,abdominal pain, retro
dominal pain, retro orbital pain, were presented in simirbital pain, were present in similar proportions in each
lar proportions for each group. The frequency of sympgroup. The proportions of fever and headache were
toms, except fever were lower in the present study dsund similar to the report in Mexic8.
compared to the study in Dhaka children Hospital, = Abdominal pain was more commonly associated
Bangladesi? The study in Mexic® showed that a with DHF patients in The Philippiné¥) Retro orbital
higher proportion of digestive symptom such as vompain was found commonly associated with D¥F.
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Gum bleeding and petechiae were similar in eachnd similar to that in the previous study in Vajira hos-
group yet different from those reported in MexXito pital*® The leakage subsequently causes an eleva-
and in Nepdf tion of hematocrit and lead to hypovolemic shock.
Bleeding manifestations such as hematemesis afidherefore, frequent hematocrit determinations are es-
melena were significantly higher in DHF/DSS groupssential because they reflect the extent of plasma leak-
and similar to those reported in Mexf€cand in age and the adequacy of volume replacement. There
Nepal® was a strong association between lower platelet count
Rash was found in DF less than DHF/DSS groupand the severity of deng(f. In the present study,
which is different from the previous report that moreplatelet count less of than 50,000 cell/Awss one of

rash is observed in DF especially in adults. the risk factors of DSS group.
The platelet count was significantly lower in the
DHF group than in the DF group and similar to that in Conclusion

another report in the Philippin€€. The maximum Risk factors of DSS were rash, gum bleeding

Increase of hematocrit in the DHF group was hlgher[nelanic hematemesis, platelet count less than 50,000

than 20 percent, and significantly higher than those ige”/mmg and hemoconcentration more than 22 per-
DF group, which supports WHO definition of the dIS'cent from baseline. Patients with DHF who have risk

ease. The hematocrit was significantly increased fctors should be closely observed for early signs of

the DHF group than The DF grotip. shock. Adequate fluid replacement can prevent the pro-

A documented risk factor of DSS was prlmmygression of shock which results in lower complica-

infection with dengue virus serotype 1, 3, or 4 fOI'tions and case fatality rate in DHF patients.
lowed by a secondary infection with dengue virus se-
rotype 217 However, the recognition of dengue ti-

ter or secondary infection is not helpful for prediction
and management of shock as its results usually be- \Wewouldliketothank Dr.Sriripen Kalayanarooj
come known after defervescence or shock. Risk fador her suggestion. Dr.Prawing Euanontat for provid-

tors of DSS in the present study were hematemesi&§9 Us with the database and Mr.Sutin Chanaboon for
hemoconcentration more than 22 percent and platBLS help with statistical analysis.
lets count less than 50,000 cell/mn$ex was similar
in all groups , mean ages of the DHF and the DSS in
this study were not statistically significant as in the
study of Narayanan M et &f) References
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