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Introduction
Dengue infection is one of the most common

mosquito-borne viral diseases in Thailand.  It has been

identified as clinical entity since 1789.(1) Clinical de-

scriptions of the Australian outbreak in 1897 reported

that 30 children died.(2)  The first and second epidem-

ics of dengue infection occurred in Manila in 1954

and 1956, followed by the third in Bangkok in 1958.

Since then, dengue infection has spread throughout

tropical Asian countries and has expanded globally.(3)

Dengue infection caused by four serotypes of

dengue viruses (DEN 1-4). Most primary infections

result in dengue fever (DF), a mild disease character-

ized by biphasic fever, intense headache, myalgia, skin
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rash, lymphadenopathy and leucopenia.(4)  The severe

forms of the disease, dengue hemorrhagic fever (DHF)

and dengue shock syndrome (DSS), are usually asso-

ciated with secondary infections.(5)  DHF is character-

ized by high fever, associated hemorrhagic phenom-

enon with the reduction of temperature, the patients

have sudden clinical deterioration and signs of circu-

latory failure appear.(6)  In patients with DSS, if  de-

tection and management of shock are delayed, the

complications and mortality from prolonged shock and

massive bleeding will be very high. The severity of

the disease can be modified by early diagnosis and

adequate replacement of plasma loss.(3)

Hence it would be of value to identify factors

that predict shock in dengue illness.  The aim of the

study was to identify the predictive factors for shock

in dengue illness in children admitted to Kalasin Hos-

pital.

Methodology

 Medical records of patients with DF, DHF and

DSS admitted to Kalasin Hospital between January

2004 and December 2006 were reviewed after selected

by simple random sampling.  There were 247 cases

admitted: 117 cases of DF (47.4%), 107 cases of DHF

(43.3%) and 23 cases of DSS (9.3%). Inclusion crite-

ria were children, 15 year-old or under, who were com-

patible with definitions of DF, DHF or DSS. Data col-

lection included age, sex, clinical signs, and symp-

toms and laboratory data (before defervescence). Com-

plete blood count was repeated during admission.

In a retrospective analytical study, children who

were suspected to run early course of dengue viral in-

fection were included in order to identify early clini-

cal and laboratory predictors of the risk of DHF be-

fore the critical stage of disease , that was before de-

fervescence and the onset of bleeding and plasma leak-

age.  Statistical analysis was performed by computer.

One Way ANOVA was used to compare between the

3 groups and chi-square or Fisher’s exact test was used

to compare between the 2 groups.  Odd ratio and 95

percent Confidence Interval were also reported.

Results

             The peak transmission periods for dengue in-

fections in this study (January 2004 - December 2006)

were during July and August ( Fig. 1).

In the present study, there were 247 cases admit-

ted: 117 cases of DF (47.4%), 107 cases of DHF

(43.3%) and 23 cases of DSS (9.3%).  The age group

of the affected children was between 8 months to 15

years with a mean age of 8.82 years. Sex and mean

age distribution were similar in all groups (Table 1).

Most of the patients presented with fever ranging
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Table 1 Demographic data of DF/DHF/DSS patients

Number of patients (%)
p-value

DF DHF DSS DHF+DSS Total
n = 47 n = 107 n = 23 n = 130

Sex - Male 55 41 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 8.33, 3.56 9.20, 3.27 8.64, 3.39 8.57, 3.34 8.82, 3.23 0.489**

*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% CI )

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 102-104̊ F and duration of fever was 3-7

days.

General symptoms were fever, headache, nau-

sea, vomiting, abdominal pain, retro orbital pain, and

presented in similar proportion in each group without

any statistical difference (Table 2).  Bone pain was

more frequent in DF group. On the other hand, myal-

gic, rash and hemorrhagic manifestations such as

hematemesis , melena  were found in the DHF/DSS

groups. (Table 2, 3)
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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% CI )

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% CI )

n = 117 n =130 n = 247

Hemoconcentration ≥ 20% 0 130 130 - 0.000*

(100) (52.63)

Hemoconcentration ≥ 22% 0 77 77 - 0.000*

(59.23) (31.17)

WBC < 3,000 cell/mm3 78 97 19

(66.7) (74.6) (70.85) 1.47 (0.82-2.65) 0.170**

Platelet count < 50,000 cell/mm3 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 of

WBC< 3,000 cells/mm3. were not different when com-

paring between DF and DHF/DSS patients while it

was significantly found in DSS than DHF patients.

The percentage of platelet count< 50,000 cells/mm3

is 24.8, 36.4 and 91.3 percent in DF ,DHF and DSS

patients, respectively (p=0,000).  (Table 4)

Discussion

           The wide spectrum of signs and symptoms are

associated with dengue infection and identification of

those are required to distinguish and classify DSS cases
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from DHF/DF cases. In patients with DSS, if detec-

tion and management of shock are delayed, the mor-

bidity and mortality from prolonged shock and mas-

sive bleeding are usually high.  Among the total 247

cases in this study, 117 cases were classified as DF,

107 cases as DHF and 23 cases as DSS. The age range

of the affected children was between 8 months to 15

years with a mean age of 8.82 year. The peak inci-

dence of dengue in this study was in patients 5-9 years

old which is difference from the report from Bureau

of Epidemiology that the peak incidence is between

in patients 5-14 years old and 15-24 years old.

The peak transmission periods for Dengue in-

fection in this study were during July and August  as

in the previous studies  of Thailand and East Timor.(7)

Mean age, sex  distribution were similar in all groups

as reported  in the study in Mexico.(8)   Most of the

patients presented with fever ranging between 102-

104 ̊ F and duration of fever was 3-7 days.  General

symptoms as fever, headache, nausea, vomiting, ab-

dominal pain, retro orbital pain, were presented in simi-

lar proportions for each group.  The frequency of symp-

toms, except fever were lower in the present study as

compared to the study in Dhaka children Hospital,

Bangladesh.(9)  The study in Mexico(8) showed that a

higher proportion of digestive symptom such as vom-

iting and abdominal pain were found in DHF/DSS.

Rash, bleeding such as hematemesis, melena

were mostly found in DHF/DSS groups. (table 2)

But epistaxis was similar in all groups and com-

monly associated with DHF different from study in

the Philippines(10) that found it more in DHF.  The fre-

quency of hepatomegaly (11.3%) in this study was

lower than that reported in Thai population (45-

90%)(11,12) and in India. (71%)(13)  For laboratory data,

leucopenia was well described as a feature of dengue

infection and seemed to relate to bone marrow sup-

pression by dengue virus.(14,15) Leucopenia, platelet

count less than 50,000 cell/mm3 and  hemoconcentra-

tion more than 22 percent were also found more com-

monly in DSS group in our study.

To demonstrate the differences of clinical fea-

tures and hematologic abnormalities between DF and

DHF/DSS,  mean age and sex distribution were simi-

lar in all groups.  General symptoms such as fever,

headache, nausea, vomiting ,abdominal pain, retro

orbital pain, were present in similar proportions in each

group.  The proportions of fever and headache were

found similar to the report in Mexico.(8)

Abdominal pain was more commonly associated

with DHF patients in The Philippines.(10) Retro orbital

pain was found commonly associated  with DHF.(8)

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

Hemoconcentration ≥ 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 < 3,000 cell/mm3 74 23 97 - -
(69.2) (100.0) (74.62)

Platelet count < 50,000 cell/mm3 39 21 60 18.31 (4.04-165.98) 0.000
(36.4) (91.3) (46.15)

chi-square test
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Gum bleeding and petechiae were similar in each

group yet different from those reported in Mexico(8)

and in Nepal(9)

Bleeding manifestations such as hematemesis and

melena were significantly higher in DHF/DSS groups

and similar to those reported in Mexico(8) and in

Nepal.(9)

Rash was found in DF less than DHF/DSS groups

which is different from the previous report that more

rash is observed in DF especially in adults.

The platelet count was significantly lower in the

DHF group than in the DF group and similar to that in

another report in the Philippines.(16)  The maximum

increase of hematocrit in the DHF group was higher

than 20 percent, and significantly higher than those in

DF group, which supports WHO definition of the dis-

ease.   The hematocrit was significantly increased in

the DHF group than The DF group.(10)

A documented risk factor of DSS was primary

infection with dengue virus serotype 1, 3, or 4 fol-

lowed by a secondary infection with dengue virus se-

rotype 2.(3,17)  However, the recognition of dengue ti-

ter or secondary infection is not helpful for prediction

and management of shock as its results usually be-

come known after defervescence or shock. Risk fac-

tors of DSS in the present study were hematemesis,

hemoconcentration  more than 22 percent and plate-

lets count less than 50,000 cell/mm3.  Sex 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 al.(18)

Hemorrhagic manifestations in DHF were usu-

ally mild. Petichiae was the most common hemor-

rhagic manifestations in DF, DHF and DSS groups.

In the present study bleeding, melena was found to be

risk factors of DSS same as the previous study in Vajira

hospital.(19)

Hemoconcentration ≥ 20 percent from baseline

is one of the diagnostic criteria of DHF.(3,20) Further-

more, the present study also found that hemoconcen-

tration ≥ 22 percent is one of the risk factor of DSS

and similar to that in the previous study in Vajira hos-

pital.(19)  The leakage subsequently causes an eleva-

tion of hematocrit and lead to hypovolemic shock.

Therefore, frequent hematocrit determinations are es-

sential because they reflect the extent of plasma leak-

age and the adequacy of volume replacement.  There

was a strong association between lower platelet count

and the severity of dengue.(21)    In the present study,

platelet count less of than 50,000 cell/mm3 was one of

the risk factors of DSS group.

Conclusion

Risk factors of DSS were rash, gum bleeding

melanic hematemesis, platelet count less than 50,000

cell/mm3 and hemoconcentration more than 22 per-

cent from baseline. Patients with DHF who have risk

factors should be closely observed for early signs of

shock. Adequate fluid replacement can prevent the pro-

gression of shock which results in lower complica-

tions and case fatality rate in DHF patients.
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«‘‡§√“–Àå ‡æ◊ËÕÀ“ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥¿“«–™ÁÕ°„πºŸâªÉ«¬‰¢â‡≈◊Õ¥ÕÕ°“π’È ∑∫∑«π¬âÕπÀ≈—ß‡«™√–‡∫’¬πºŸâ
ªÉ«¬„π‡¥Á°¢Õß‚√ßæ¬“∫“≈°“Ã ‘π∏ÿå√–À«à“ßªï 2547 - 2549 ®”π«π 247 √“¬  ‡ªìπºŸâªÉ«¬‰¢â‡¥ß°’ (DF)
117 √“¬ ‰¢â‡≈◊Õ¥ÕÕ° (DHF) 107 √“¬·≈–‰¢â‡≈◊Õ¥ÕÕ°∑’Ë™ÁÕ° (DSS) 23 √“¬ ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈∑“ß§≈‘π‘°
‰¥â·°à Õ“¬ÿ ‡æ» Õ“°“√ Õ“°“√· ¥ß·≈–º≈°“√µ√«®‡≈◊Õ¥(CBC) «‘‡§√“–Àåªí®®—¬‡ ’Ë¬ß‚¥¬‚ª√·°√¡
§Õ¡æ‘«‡µÕ√å«‘∏’«‘‡§√“–Àå‚¥¬   One Way ANOVA, chi-square test or Fisherûs exact test À“ Odd
ratio ·≈– 95% Confidence Interval

‰¡àæ∫§«“¡·µ°µà“ß„π¥â“π Õ“¬ÿ ‡æ» Õ“°“√‰¢â ª«¥µ“ ª«¥∑âÕß ‡≈◊Õ¥ÕÕ°µ“¡º‘«Àπ—ß √–À«à“ß
ºŸâªÉ«¬‰¢â‡≈◊Õ¥ÕÕ°∑’Ë‰¡à™ÁÕ°·≈–™ÁÕ°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘·µàæ∫ªí®®—¬‡ ’Ë¬ß¢ÕßºŸâªÉ«¬‰¢â‡≈◊Õ¥ÕÕ°∑’Ë¡’
‚Õ°“ ™ÁÕ° ‰¥â·°à º◊Ëπ ‡≈◊Õ¥ÕÕ°µ“¡‰√øíπ ∂à“¬¥” Õ“°“√Õ“‡®’¬π‡ªìπ‡≈◊Õ¥ ‡°≈Á¥‡≈◊Õ¥πâÕ¬°«à“ 50,000 ‡´≈≈å/
≈Ÿ°∫“»°å¡‘≈≈‘‡¡µ√·≈–§«“¡‡¢â¡¢âπ¢Õß‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ¡“°°«à“√âÕ¬≈– 22 ¥—ßπ—ÈπºŸâªÉ«¬∑’Ë¡’ªí®®—¬‡ ’Ë¬ß¥—ß°≈à“«
§«√‰¥â√—∫°“√ —ß‡°µÕ“°“√Õ¬à“ß„°≈â™‘¥‡æ◊ËÕªÑÕß°—π°“√‡°‘¥¿“«–‡≈◊Õ¥ÕÕ° ¿“«–™ÁÕ°π“π‡æ◊ËÕ≈¥°“√‡°‘¥
¿“«–·∑√°´âÕπ·≈–°“√‡ ’¬™’«‘µ

§” ”§—≠: ªí®®—¬‡ ’Ë¬ß, ‰¢â‡¥ß°’, ‰¢â‡≈◊Õ¥ÕÕ°, ‰¢â‡≈◊Õ¥ÕÕ°∑’Ë™ÁÕ°


