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Objective: The present study was to investigate clinical risk factors of survival among HIV-infected children born from 
HIV-infected mothers in the Southern region of Thailand. 
Material and Method: Data from routine prospective cohort studies between 1990 and 2010 were analyzed. In these studies, 
1,549 HIV-infected children born to HIV-infected mothers were enrolled at birth and followed longitudinally. Information 
on demographic, clinical manifestations, and HIV-infection status factors was collected. Survival analysis was used to 
determine risk factors associated with mortality.
Results: Results found that one-fourth of HIV-infected children died (434, 28.02%) during the follow-up period. The      
follow-up available equals to 135,295 person-months. The incidence rate was 1.03 times per 100 person-months                             
(95% CI: 0.97 to 1.08). The median survival time among HIV-infected children from diagnosis to death was 87.34 months 
(95% CI: 87.32 to 87.36). HIV-infected children were diagnosed to confirm as AIDS (88.44%) and symptomatic HIV positive 
(11.56%). Clinical risk factors on survival among HIV-infected children were found. HIV-infected children were more likely 
to die if they were infected with candidiasis (HR: 1.47, 95% CI: 1.07 to 2.00), Mycobacterium tuberculosis (HR: 1.51,                
95% CI: 1.26 to 1.81), and Pneumocystis jiroveci (HR: 1.50, 95% CI: 1.27 to 1.76) as compared to HIV-infected children 
without clinical manifestation.
Conclusion: Mortality among infected children born to HIV-positive mothers is high in the Southern region of Thailand. 
Consequently, health service system related to prevent mother-to-child HIV-transmission is needed to improve child survival.
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 HIV/AIDS have emerged globally as a major 
public health problem. Mother to children transmission 
(MTCT) remains critical concerns worldwide and is 
the dominant mode of acquisition of HIV-infection in 
children(1). Human immunodeficiency virus type 1 
(HIV-1) may transmit from mother-to-child during 
antepartum, intrapartum, and postpartum period(2,3),  
but relatively frequent in during delivery(4).
 The global MTCT rates show geographical 
difference. The overall MTCT rate of HIV-1 infection 
tends to be higher in developing countries and ranged 
13 to 48%(5-9). The rate is slightly lower in developed 
countries where the range is 13 to 32%(5). The lowest 

rates are reported in European and American countries 
and the highest is in African countries(6,7). In Africa and 
Asia, heterosexual transmission of HIV is the most 
common transmission(3). In 1998, new pediatric HIV 
infection mainly occurred in Africa (90%). One fifth 
was in children less than 15 years (20%)(3). In addition, 
it was estimated that 330,000 children less than            
five years died in sub-Saharan Africa. The mortality 
rates of HIV-specific in children less than five years 
were between 10 and 25 per 1,000 children(10).
 In Thailand, HIV prevalence among pregnant 
women has increased slightly from 0.64 to 1.18% 
between 2003 and 2009(11). Approximately, the 
prevalence of mother-to-child transmission has             
risen from 0.6 to 2.3% between 1990 and 2000(12). In 
addition, mother-to-child transmission has increased 
to 3.2% in 2012(13). However, a number HIV-infected 
child has declined between 1984 and 2010(14). Of      
these, 3.62% were HIV-infected children born to      
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HIV-infected pregnant women between 1984 and 
2011(15). An estimated 10,000 children are born to   
HIV-infected mothers annually(16), and 2,000 children 
daily become infected(12). The overall mortality rates 
are increasing among children less than 5 years of age. 
Of these, 30,000 children are already infected and 
7,500 cases have developed to AIDS(12).
 During the past year, further information has 
become available on many aspects of mother-to-child 
transmission. Most reports on impact of maternal                
HIV-infection on children survival dealing with HIV-
infection. Relatively few studies have investigated the 
role of clinical manifestations on survival among HIV-
infected children born to HIV-infected mothers. Hence, 
the purpose of the present study was to investigate                   
an association between clinical manifestations and 
survival among HIV-infected children born to HIV-
infected mothers in the Southern region of Thailand.

Material and Method
 Initially, the subjects were HIV-infected 
children born to HIV-infected mothers who routinely 
registered and followed-up in a hospital-based             
between 1990 and 2010. As well, a hospital-based study 
was established in both tertiary care and community 
hospitals covering 14 provinces in the Southern region 
of Thailand. Fifty two thousand four hundred twenty 
eight HIV-infected and AIDS patients were registered. 
The followed-up treatment was included in the cohort 
study. The study design is shown elsewhere(17). Of           
the registered patients, 1,549 HIV-infected children 
born to HIV-infected mothers were followed-up. 
Approximately, a quarter of HIV-infected children    
died during the follow-up period (434, 28.02%).
 The primary outcome was the time from            
HIV-infected diagnosis until death, during the            
follow-up treatment period. The other outcomes and 
variables such as clinical manifestations were routinely 
collected and observed by health staff responsible for 
epidemiological surveillance and disease control at 
each hospital. Staff was trained to access the outcome 
and clinical manifestations during the study period. 
Data was recorded monthly using a rigorous standard 
database developed by the Bureau of Epidemiology, 
Department of Disease Control, Ministry of Public 
Health. Case report forms were sent to the provincial 
health offices, where they were reviewed and pooled 
from all hospitals and entered into a database. Data 
was checked for internal validity completeness prior 
to being recorded. It was then sent to the center for 
diseases control and prevention region 11th Nakhon Si 

Thammarat and 12th Songkhla. Instrument and data 
collection procedures are shown elsewhere(18).
 Initially, baseline demographic characteristics 
and clinical manifestations were presented as 
descriptive analysis. The Kaplan-Meier method was 
used to estimate the primary outcome of time from 
HIV/AIDS diagnosis to death. The statistical significance 
of difference between survival times was performed 
using Cox’s proportional hazard model. Demographic 
and clinical manifestation factors were constructed 
using bivariate analysis to demonstrate the clinical 
manifestation factors associated to death among 
infected children born to HIV-positive mothers.  
Results of this study are presented as hazard ratios 
(HR) which are comparable to relative risks (RR)         
with 95 percent confidence intervals (95% CI). The 
interpretation is presented as no association if the HR 
included 1, risk association if the HR is greater than 1, 
and protective effects if the HR is less than 1.
 Furthermore, the HIV/AIDS database was 
approved by both the 11th and 12th regional offices for 
disease prevention and control, Nakhon Si Thammarat 
and Songkhla provinces, Thailand. This study was        
also approved by the Ethics Committees on Human 
Rights Related to Human Experimentation, Thaksin 
University, Thailand.

Results
 A prospective cohort of HIV-infected children 
born to HIV-infected mothers in the Southern region 
of Thailand was observed. Results found that                 
one-fourth of HIV-infected children died (434, 28.02%) 
during the follow-up period. The follow-up period 
available was 135,295 person-months. The incidence 
rate was 1.03 times per 100 person-months (95% CI: 
0.97 to 1.08). The median survival time among              
HIV-infected children from diagnosis to death was 
87.34 months (95% CI 87.32 to 87.36). Survival time 
from HIV diagnosis to death, as estimated by             
Kaplan-Meier, where half of HIV-infected children 
experienced death is shown in Fig. 1.
 Half (50.16%) of the HIV-infected children 
were female. The HIV-infected children had an    
average age at diagnosis of 3.74 years (SD = 3.37). 
Most of them had Thai nationality (95.48%). According 
to the parental occupation, one-fifth of them were 
employee (19.95 vs. 14.14%) and two-thirds of          
them had unknown occupations (63.52 vs. 64.04%). 
Two-thirds of them resided in a rural area (68.50%). 
Geographically, one-third of them resided in the east 
coast of Thailand (34.54%). Regarding the diagnosis 
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Table 1. Characteristics of HIV-infected children born to 
HIV-infected mothers in the Southern region of 
Thailand (n = 1,549)

Factors Number Percent 
Diagnosis
 AIDS
 Symptomatic HIV+

 
1,370
   179

 
88.44
11.56

Sex
 Male
 Female

 
   772
   777

 
49.84
50.16

Age at diagnosis (year)
 Mean  SD (min:max)

 
3.743.37 (0.1:25)

Race
 Thai
 Others

 
1,479
     70

 
95.48
  4.52

Father’s occupation
 Agriculture
 Government official and enterprise
 Sale
 Employee
 Fishery
 Others
 Unknown

 
     99
     21
     15
   309
     35
     86
   984

 
  6.39
  1.36
  0.97
19.95
  2.26
  5.55
63.52

Mother’s occupation
 Agriculture
 Sale
 Employee
 Sex worker
 Others
 Unknown

 
     93
     18
   219
     14
   213
   992

 
  6.00
  1.16
14.14
  0.90
13.75
64.04

Resident area
 Urban
 Rural
 Unknown

 
   361
1,061
   127

 
23.31
68.50
  8.20

Region area
 West coach
 East coach
 Southern bordered

 
   492
   535
   522

 
31.76
34.54
33.70

Type of patients
 Outpatient
 Inpatient

 
   505
1,043

 
32.62
67.38

Complementary care
 Yes
 No
 Unknown

 
   189
   389
   833

 
13.39
27.57
59.04

Fig. 1 Kaplan-Meier survival estimate of time from 
diagnosis to death among infected children born 
to HIV-positive mothers.

Fig. 2 Proportion of clinical manifestation among HIV-
infected children born to HIV-infected mothers in 
the Southern region of Thailand.

and admission, most of them were diagnosed as            
AIDS (88.44%). Two-thirds of them were inpatients 
(67.38%) and only one-tenths had complementary care 
(13.39%), as shown in Table 1.
 The clinical manifestations among HIV-
infected children born from HIV-infected mothers  
were respiratory tract infection (20.72%), wasting 
syndrome (emaciation or slim disease) (20.46%), 
weight loss (or failure to thrive) (19.56%), chronic or 
recurrentdiarrhea (15.62%), and Pneumocystis jiroveci 
(11.81%). In addition, HIV-infected children infected 
with other clinical manifestations are presented in       
Fig. 2.
 To identify an associat ion between 
demographic factors and survival among HIV-      
infected children born to HIV-infected mothers, Cox’s 
proportional hazard model was used. The association 
between demographic factors and survival was not 
shown in the present study. Initially, corresponding  
risk of demographic factors on survival among HIV-
infected children were examined and found. It was 

found that HIV-infected children with an increasing 
age at diagnosis were more likely to die by about       
10% (HR: 1.10, 95% CI: 1.08 to 1.12). In cases of 
HIV-infected children who had other nationalities,   
they were more likely to die by about 27% (HR: 1.27, 
95% CI: 1.12 to 1.44) compared to those who were Thai.
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Fig. 3 Kaplan-Meier survival estimate of time from 
diagnosis to death among infected children born 
to HIV-positive mothers by candidiasis.

Fig. 4 Kaplan-Meier survival estimate of time from 
diagnosis to death among infected children born 
to HIV-positive mothers by Mycobacterium 
tuberculosis.

Fig. 5 Kaplan-Meier survival estimate of time from 
diagnosis to death among infected children born 
to HIV-positive mothers by Pneumocystis jiroveci.

 HIV-infected children who resided in rural 
areas were more likely to die by about 17% (HR: 1.17, 
95% CI: 1.02 to 1.33), compared to those who resided 
in an urban area. In addition, HIV-infected children 
who resided in the east coast were more likely to die 
by about 48% (HR: 1.48, 95% CI: 1.29 to 1.70), 
compared to children who resided in the west coast of 
the Southern region of Thailand. Finally, HIV-infected 
children who had unknown origin of complementary 
care were more likely to die by about 39% (HR: 1.39, 
95% CI: 1.17 to 1.64), compared to those who had 
complementary care. To the contrary, demographic 
factors such as sex, parental occupation, type of  
patient, and type of diagnosis were not significantly 
associated with survival among HIV-infected children 
(no data presented). 
 To identify an association between clinical 
manifestation factors and survival among HIV-infected 
children born, further analysis was conducted. All 
possible clinical factors were considered. Results were 
that there was a statistically significant association 
between clinical manifestations and survival among 
HIV-infected children. HIV-infected children infected 
with candidiasis were more likely to die by about 47% 
(HR: 1.47, 95% CI: 1.07 to 2.00) compared with 
children who did not have candidiasis. Additionally, 
HIV-infected children who were infected with 
Mycobacterium tuberculosis were more likely to die 
by about 51% (HR: 1.51, 95% CI: 1.26 to 1.81), 
compared as compared with children who did not      
have M. tuberculosis. Finally, HIV-infected children 
who had P. jiroveci infection were more likely to die 
by about 50% (HR: 1.50, 95% CI: 1.27 to 1.76), 
compared to children who did not have P. jiroveci 
infection (Table 2). Furthermore, Kaplan-Meier 
survival time, from diagnosis to death, where half              
of HIV-infected children experience death, was 
categorized by presenting with and without clinical 
risk factors such as candidiasis, M. tuberculosis, and 
P. jiroveci, as shown in Fig. 3-5.
 However, some clinical manifestations do not 
reduce the survival rate. The reduction association 
between clinical manifestation and survival among 
HIV-infected children was found. Among HIV-infected 
children who had clinical factors were less likely to 
die such as, weight loss or failure to thrive (HR: 0.59, 
95% CI: 0.51 to 0.66), chronic or recurrent diarrhea 
(HR: 0.67, 95% CI: 0.58 to 0.77), chronic or recurrent 
fever (HR: 0.84, 95% CI: 0.71 to 0.98), persistent or 
severe lower respiratory tract infection (HR: 0.70,          
95% CI: 0.60 to 0.80), repeated common infection  
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Table 2. Clinical manifestation associated to survival among HIV-infected children born to HIV-infected mothers in the 
Southern region of Thailand

Factors Person (months) IR/100 HR 95% CI p-value
Candidiasis in trachea, bronchi or lung
 No
 Yes

 
132,240
    3,054

 
1.01
1.34

 
1
1.47

 
 

1.07 to 2.00

  0.023

Cryptococcosis
 No
 Yes

 
134,350
       945

 
1.02
1.16

 
1
1.04

 
 

0.57 to 1.88

  0.897

Mycobacterium tuberculosis (pulmonary or extrapulmonary)
 No
 Yes

 
125,061
  10,234

 
1.00
1.32

 
1
1.51

 
 

1.26 to 1.81

<0.001

Pneumonia recurrent (bacteria)
 No
 Yes

 
123,387
  11,908

 
1.01
1.15

 
1
1.13

 
 

0.95 to 1.34

  0.188

Pneumocystis jiroveci
 No
 Yes

 
122,750
  12,545

 
0.99
1.37

 
1
1.50

 
 

1.27 to 1.76

<0.001

Wasting syndrome (emaciation, slim disease)
 No
 Yes

 
109,487
  25,807

 
1.01
1.09

 
1
1.04

 
 

0.91 to 1.19

  0.536

Weight loss or failure to thrive
 No
 Yes

 
107,497
  27,797

 
1.06
0.89

 
1
0.59

 
 

0.51 to 0.66

<0.001

Chronic/recurrent diarrhea more than 1 month
 No
 Yes

 
110,860
  24,435

 
1.05
0.91

 
1
0.67

 
 

0.58 to 0.77

<0.001

Chronic/recurrent fever more than 1 month
 No
 Yes

 
117,769
  17,525

 
1.03
0.96

 
1
0.84

 
 

0.71 to 0.98

  0.027

Persistent or severe lower respiratory tract
 No
 Yes

 
110,543
  24,751

 
1.03
0.99

 
1
0.70

 
 

0.60 to 0.80

<0.001

Repeated common infection (ostitis, pharyngitis)
 No
 Yes

 
124,306
  10,988

 
1.05
0.78

 
1
0.61

 
 

0.49 to 0.76

<0.001

Chronic cough
 No
 Yes

 
121,169
  14,125

 
1.03
0.98

 
1
0.77

 
 

0.64 to 0.92

  0.002

Generalized dermatitis
 No
 Yes

 
125,366
    9,929

 
1.04
0.82

 
1
0.72

 
 

0.57 to 0.89

  0.002

Oral candidiasis or hairy leukoplakia
 No
 Yes

 
120,431
  14,864

 
1.03
0.97

 
1
0.95

 
 

0.79 to 1.12

  0.525

Diarrhea for more than 1 month
 No
 Yes

 
125,446
    9,848

 
1.05
0.77

 
1
0.80

 
 

0.63 to 1.01

  0.050

Fever for more than 1 month
 No
 Yes

 
125,759
    9,535

 
1.02
1.08

 
1
1.05

 
 

0.86 to 1.29

  0.633

IR = incident rate; HR = hazard ratio; TB = tuberculosis
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IR = incident rate; HR = hazard ratio; TB = tuberculosis

Table 2. (cont.)

Factors Person (months) IR/100 HR 95% CI p-value
Cachexia or more than 10% weight loss
 No
 Yes

 
121,801
  13,493

 
1.05
0.76

 
1
0.79

 
 

0.65 to 0.97

  0.019

Persistent dermatitis more than 1 month
 No
 Yes

 
118,753
  16,541

 
1.04
0.87

 
1
0.93

 
 

0.78 to 1.10

  0.396

Anemia, lymphopenia thrombocytopenia
 No
 Yes

 
130,598
    4,696

 
1.03
0.89

 
1
1.04

 
 

0.77 to 1.43

  0.766

Persistent cough or any pneumonia more than 2 month
 (except TB)
 No
 Yes

121,702
  13,593

1.03
0.95

1
1.01

 
0.85 to 1.22

  0.843

Lymphadenophathy more than 1 cm at least 2 noninguinul
 sites for more than 1 month
 No
 Yes

126,066
    9,228

1.04
0.80

1
0.78

 
0.62 to 0.99

  0.034

Others
 No
 Yes

 
133,722
    1,572

 
1.02
1.53

 
1
1.76

 
 

1.17 to 2.64

  0.012

out in the Southern region of the country with its          
varied traditional and cultural contexts. Therefore, it 
is comprehensive of the whole population of children 
in the Southern region of Thailand.
 Regarding the sample size, a large number of 
the HIV-infected children had been routinely observed 
and followed up over the duration of the study. The 
findings show a very high precision. The study presents 
a very narrow 95% confident intervals. In addition, 
Cox’s model was constructed, which is an appropriate 
statistical method used in the present study to analyze 
the outcome time to events as presented in most 
longitudinal study.
 The limitation of the study was the fact that 
all HIV-infected children were routinely observed and 
followed-up, which was purposively selected in areas 
allocated in the Southern region of Thailand, especially 
majored in community hospital based. The process of 
selecting samples could influence information about 
the child’s survival and clinical outcomes. Thus, the 
results of this study must be carefully interpreted owing 
to lack of random selection. In addition, a possible 
cause of information bias could have occurred. The 
cause of death was unidentified by physicians and the 
process of recoding. Therefore, the outcome may have 
subsequently occurred more than in normal HIV-
infected children. Finally, the important independent 

(HR: 0.61, 95% CI: 0.49 to 0.76), chronic cough (HR: 
0.77, 95% CI: 0.64 to 0.92), generalized dermatitis 
(HR: 0.72, 95% CI: 0.57 to 0.89), cachexia (HR: 0.79, 
95% CI: 0.65 to 0.97), and lymphadennophathy        
(HR: 0.78, 95% CI: 0.62 to 0.99), compared to those 
without clinical risk factors, as shown in Table 2.
 
Discussion
 The present study yielded information on 
clinical risk factors and survival among HIV-infected 
children born to HIV-infected mothers. Cox’s model 
demonstrated that clinical risk factors associated to 
survival among HIV-infected children born to HIV-
infected mothers were candidiasis, M. tuberculosis, 
and P. jiroveci.
 The strengths of the present study were the 
information about the HIV-infected children as it was 
prospectively gathered, and the clinical information 
were routinely observed and recorded to database. All 
HIV-infected children’s data from all hospitals was 
monthly recorded through the database under 
supervision and monitoring by the Center for Disease 
Control and Prevention Region 11th and 12th in the 
Southern part of Thailand. That was an appropriate 
strategy for gathering prospective information 
regarding clinical information and survival of HIV-
infected children. Furthermore, the study was carried 
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early detected from these HIV-related signs and 
symptoms prior to having advanced stage of disease. 
HIV-infected children may benefit from being given 
intensive care in order to achieve a longer life span. 
 This present study is relevant to the   
Mahadavi’s study(20), Lallemant’s study(21), and 
Nikolopoulos’s study(22). In particular, Lallemant 
conducted a survey in Pointe-Noire, Republic of  
Congo and demonstrated that the most common causes 
of death in HIV-infected children were pneumonia 
(30%), pyrexia (22%), diarrhea (16%), and wasting 
syndrome (16%)(21). The ongoing cohort study made 
by Mahadavi in Ukraine revealed that the most 
prevalent AIDS indicator disease was P. jiroveci(20). A 
surveillance study of HIV/AIDS by Nikolopoulos(22) 
in Greece reported that P. jiroveci was the most frequent 
opportunistic infection among pediatric AIDS cases 
that have been reported since the onset of the epidemic.
 Generally, it  has been reported that 
opportunistic infections are a major cause of infection 
and death among HIV/AIDS patients. In particular, 
HIV-infected children are also exposed to primary 
infection with opportunistic organism, which have 
more susceptibility to infection than adults(7). In 
addition, HIV-infected mothers who had opportunistic 
pathogens might be more likely to horizontally transmit 
infections to their children, resulting in the increased 
likelihood of primary acquisition pathogens and 
infection in children(23). Therefore, opportunistic 
infections might affect HIV-infected children and 
uninfected children from HIV-infected mothers(23).
 In conclusion, it was found that there are 
statistically corresponding clinical risk factors on the 
survival rates among HIV-infected children born to 
HIV-infected mothers. HIV-infected children who            
had opportunistic infections such as candidiasis,           
M. tuberculosis, and P. jiroveci were more likely to die 
when compared to children without clinical risk factors. 
Accordingly, there is a need to screen children born to 
HIV-infected mothers early. Perinatally, HIV-infected 
children, whether with existing HIV-positive symptoms 
or when there had been a progression to AIDS, should 
be identified. Furthermore, HIV-infected children 
should be routinely followed-up to intensively care and 
treated with appropriate clinical practice guidelines 
prior to developing severe clinical manifestations or 
opportunistic infections and death.
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clinical factors such as CD4 count or viral load, which 
are associated with the mortality of HIV/AIDS patients 
were not accounted for as confounding factors due to 
missing data(17).
 From this study, the result indicated that 
median survival time among HIV-infected children 
was 87.34 months (95% CI: 87.32 to 87.36), which 
was slightly lower than the Tovo’s study(19). Whereas, 
Tovo’s study followed-up HIV-1-infected children in 
Italy and revealed that median survival time was           
96.2 months. Regarding progression to AIDS in HIV-
infected children, the study showed that four-fifths of 
HIV-infected children had mostly developed to AIDS 
(88.44%) and only one-tenth of HIV-infected children 
were classified into symptomatic HIV-positive 
(11.56%). It implied that HIV-infected children were 
more likely to progress to AIDS than HIV-infected 
children in the Mahdavi’s study(20), which conducted 
and followed-up HIV-infected children from birth in 
Ukraine. In contrary, the Mahdavi’s study revealed that 
only one-fifth of HIV-infected children had developed 
AIDS (22%) at a median age of 10 months.
 Furthermore, HIV-infected children more 
rapidly progressed to AIDS than HIV-infected adults(7). 
Approximately, a quarter of HIV-infected children 
rapidly progressed to AIDS or death in the early years 
of life. This may have been caused by the level of 
maturity of the immune system at the time of HIV 
acquisition, volume of virus-infected, and/or route of 
infection(7). These important biological factors may 
have affected to survival among HIV-infected children. 
Accordingly, the clinical manifestations are associated 
with survival among HIV-infected children born to 
HIV-infected mothers. The study revealed that HIV-
infected children who had primary opportunistic 
infections(7) such as candidiasis (trachea, bonchi or 
lung), M. tuberculosis (pulmonary or extrapulmonary), 
and P. jiroveci were more likely to die than HIV-
infected children who did not have these opportunistic 
infections.
 To the contrary, HIV-infected children who 
had clinical manifestation HIV-related to signs and 
symptoms were less likely to die such as, weight        
loss or failure to thrive, chronic or recurrent diarrhea, 
chronic or recurrent fever, persistent or severe lower 
respiratory tract infection, repeated common infection, 
chronic cough, generalized dermatitis, cachexia, and 
lymphadennophathy. This implies that these are minor 
HIV-related signs and symptoms that are rarely present 
at birth but progressive over subsequent months or 
years(7). Additionally, HIV-infected children might be 
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What is already known on this topic?
 Opportunistic infections are a potential risk 
on mortality among HIV/AIDS adult patients. Impact 
of maternal HIV infection on children survival     
dealing with HIV-infection is reported.

What this study adds?
 Not only HIV/AIDS adult patients are at          
risk of mortality, but HIV-infected children born to 
HIV-infected mothers are also at an increasing risk         
of mortality from opportunistic infections such as 
candidiasis, M. tuberculosis, and P. jiroveci.

Potential conflicts of interest
 None.

References
1. Newell ML. Reducing childhood mortality in poor 

countries: Antenatal and perinatal strategies to 
prevent mother-to-child transmission of HIV 
infection. Trans Roy Soc Trop Med Hyg 2003; 97: 
22-24.

2. Landesman SH, Kalish LA, Burns DN, Minkoff 
H, Fox HE, Zorrilla C, et al. Obstetrical factors 
and the transmission of human immunodeficiency 
virus type 1 from mother to child. The Women and 
Infants Transmission Study. N Engl J Med 1996; 
334: 1617-23.

3. De Cock KM, Fowler MG, Mercier E, de Vincenzi 
I, Saba J, Hoff E, et al. Prevention of mother-to-
child HIV transmission in resource-poor countries: 
translating research into policy and practice. 
JAMA 2000; 283: 1175-82.

4. Newell ML. Prevention of mother-to-child 
transmission of HIV: challenges for the current 
decade. Bull World Health Organ 2001; 79:             
1138-44.

5. Dabis F, Msellati P, Dunn D, Lepage P, Newell 
ML, Peckham C, et al. Estimating the rate of 
mother-to-child transmission of HIV. Report of      
a workshop on methodological issues Ghent 
(Belgium), 17-20 February 1992. The Working 
Group on Mother-to-Child Transmission of HIV. 
AIDS 1993; 7: 1139-48.

6. The Working Group on Mother-To-Child 
Transmission of HIV. Rates of mother-to-child 
transmission of HIV-1 in Africa, America, and 
Europe: results from 13 perinatal studies. J Acquir 
Immune Defic Syndr Hum Retrovirol 1995; 8: 
506-10.

7. Peckham C, Gibb D. Mother-to-child transmission 
of the human immunodeficiency virus. N Engl J 
Med 1995; 333: 298-302.

8. Mock PA, Shaffer N, Bhadrakom C, Siriwasin W, 
Chotpitayasunondh T, Chearskul S, et al. Maternal 
viral load and timing of mother-to-child HIV 
transmission, Bangkok, Thailand. Bangkok 
Collaborative Perinatal HIV Transmission Study 
Group. AIDS 1999; 13: 407-14.

9. Holmes W, Kwarteng T. Parent to child  
transmission of HIV: policy considerations in the 
Asia-Pacific region. J Clin Virol 2001; 22: 315-24.

10. Walker N, Schwartlander B, Bryce J. Meeting 
international goals in child survival and HIV/
AIDS. Lancet 2002; 360: 284-9.

11. HIV/AIDS Asia Pacific Research Statistical Data 
Information Resources - AIDS Data Hub, Women 
and children: HIV prevalence and epidemiological 
status. [Internet]. 2013 [cited 2013 Aug 6]. 
Available from:https://skydrive.live.com/view.       
aspx?cid=AFD9EDEA3DDFB75C&resid= 
AFD9EDEA 3DDFB75C%21486

12. Kanshana S, Simonds RJ. National program for 
preventing mother-child HIV transmission in 
Thailand: successful implementation and lessons 
learned. AIDS 2002; 16: 953-9.

13. UNAIDS. Thailand AIDS Response Progress 
Report 2012, Reporting period: 2010-2012 
[Internet]. 2012 [cited 2013 Aug 6]. Available 
from: http://www.unaids.org/en/dataanalysis/
knowyour response/countryprogressreports/ 
2012countries/#a_52716

14. Bureau of Policy and Strategy, Ministry of Public 
Health. Statistical Thailand 2011: Number of 
persons affected with AIDS by risk behavior and 
sex since September 1984 - July 2010 [Internet]. 
2010 [cited 2013 Aug 6]. Available from:              
http://www.unaids.org/en/dataanalysis/knowyour 
response/countryprogressreports/2012countries/  
#a_52716http://bps.ops.moph.go.th/Statistic/
Statistical%20Thailand%202011/statistic%20
thailand.html

15. Bureau of Epidemiology, Department of                
Disease Control, Ministry of Public Health, 
Thailand. Situation of HIV/AIDS in Thailand: 



1442 J Med Assoc Thai Vol. 96 No. 11  2013

2011 [Internet]. 2011 [cited 2013 Aug 6].   
Available from: http://www.boe.moph.go.th/
report.php?cat=68

16. Amornwichet P, Teeraratkul A, Simonds RJ, 
Naiwatanakul T, Chantharojwong N, Culnane M, 
et al. Preventing mother-to-child HIV transmission: 
the first year of Thailand’s national program. 
JAMA 2002; 288: 245-8.

17. Woradet S, Chaimay B, Chantutanon S, Phuntara 
S, Suwanna K. Characteristics and demographic 
factors affecting mortality among HIV/AIDS 
patients in the Southern region of Thailand. Asia 
J Public Health 2012; 3: 86-93.

18. Chaimay B, Woradet S, Sukkasem K. Demographic 
factors associated to survival of HIV/AIDS 
patients in southernmost province of Thailand. 
Chula Med J 2011; 55: 355-66.

19. Tovo PA, de Martino M, Gabiano C, Cappello N, 
D’Elia R, Loy A, et al. Prognostic factors                 
and survival in children with perinatal HIV-1 
infection. The Italian Register for HIV Infections 
in Children. Lancet 1992; 339: 1249-53.

20. Mahdavi S, Malyuta R, Semenenko I, Pilipenko 
T, Thorne C. Treatment and disease progression 

in a birth cohort of vertically HIV-1 infected 
children in Ukraine. BMC Pediatr 2010; 10: 85. 
doi: 10.1186/1471-2431-10-85.

21. Lallemant C, Halembokaka G, Baty G, Ngo-
Giang-Huong N, Barin F, Le Coeur S. Impact of 
HIV/Aids on Child Mortality before the Highly 
Active Antiretroviral Therapy Era: A Study in 
Pointe-Noire, Republic of Congo. J Trop Med 
2010. doi: 10.1155/2010/897176.

22. Nikolopoulos G, Konte V, Masgala A, Eleni E, 
Tsantes A, Paraskeva D. Surveillance data on 
paediatric HIV infection and AIDS in Greece. Euro 
Surveill 2004; 9: 9-11.

23. Mofenson LM, Brady MT, Danner  SP,         
Dominguez KL, Hazra R, Handelsman E, et al. 
Guidelines for the Prevention and Treatment of 
Opportunistic Infections among HIV-exposed and 
HIV-infected children: recommendations from 
CDC, the National Institutes of Health, the HIV 
Medicine Association of the Infectious Diseases 
Society of America, the Pediatric Infectious 
Diseases Society, and the American Academy         
of Pediatrics. MMWR Recomm Rep 2009; 58: 
1-166.



J Med Assoc Thai Vol. 96 No. 11  2013 1443

ปจจัยเสี่ยงทางคลินิกตอการรอดชีพของเด็กที่ติดเชื้อเอชไอวีที่คลอดจากมารดาที่ติดเชื้อเอชไอวี

ปุญญพัฒน ไชยเมล, สมเกียรติยศ วรเดช, สวรรยา จันทูตานนท, ศุภราภรณ พันธเถระ, กรรณิกา สุวรรณา

วัตถุประสงค: เพื่อศึกษาปจจัยที่มีความสัมพันธตอการรอดชีพของเด็กท่ีติดเชื้อเอชไอวีที่คลอดจากมารดาท่ีติดเชื้อเอชไอวี
วสัดแุละวิธกีาร: การศกึษาคร้ังนีเ้ปนการศกึษาไปขางหนา กลุมตวัอยาง คอื เดก็ทีต่ดิเชือ้เอชไอวทีีค่ลอดจากมารดาท่ีตดิเชือ้เอชไอวี 
จาํนวน 1,549 ราย และไดรบัการตดิตามตัง้แตแรกคลอดจนกระทัง่เสียชวีติ เก็บรวบรวมขอมลู จากฐานขอมลูตัง้แต ป พ.ศ. 2533 
ถึง พ.ศ. 2553 ประกอบดวย ขอมูลลักษณะทางประชากร ขอมูลทางคลินิก และการติดเชื้อเอชไอวี วิเคราะหขอมูลดวยสถิติระยะ
ปลอดเหตุการณ
ผลการศึกษา: ผลการศึกษาพบวา เดก็ท่ีตดิเช้ือจํานวน 1 ใน 5 เสยีชวีติขณะการติดตาม (434, 28.02%) มรีะยะการติดตามเทากบั 
135,295 บุคคล-เดือน อัตราอุบัติการณเทากับ 1.03 ตอ 100 บุคคล-เดือน (95% CI: 0.97 ถึง 1.08) และคาเฉลี่ยของระยะ
เวลาการรอดชีพ (median survival time) เทากับ 87.34 เดือน (95% CI 87.32 ถึง 87.36) และพบวา เด็กท่ีติดเชื้อเอชไอวี
ไดรับการวินิจฉัยเปนเอดสรอยละ 88.4 และมีลักษณะอาการคลายคลึงกับติดเชื้อเอชไอวีรอยละ 11.56 จากการศึกษาปจจัยทาง
คลินิกตอการรอดชีพพบวา เด็กที่ติดเชื้อเอชไอวีมีโอกาสการเสียชีวิต โดยเฉพาะผูที่ปวยดวยโรค Candidiasis (HR: 1.47,         
95% CI: 1.07 to 2.00) วัณโรค (HR: 1.51, 95% CI: 1.26 to 1.81) และปอดอักเสบ (Pneumocystis jiroveci, HR: 1.50, 
95% CI: 1.27 to 1.76) เม่ือเปรียบเทียบกับเด็กที่ติดเชื้อเอชไอวีและไมมีอาการแสดงทางคลินิก
สรุป: จากผลการศึกษาพบวาเด็กที่ติดเช้ือเอชไอวีที่คลอดจากมารดาท่ีติดเช้ือเอชไอวีในภาคใตของประเทศไทยยังคงเปนปญหา
สาธารณสขุทีส่าํคญัและมอีตัราตายสงู ดงันัน้การจดัระบบบรกิารดานสาธารณสขุทีเ่กีย่วของกบัการปองกนัการตดิเชือ้จากแมสูทารก
เปนส่ิงจําเปน และควรมีการดูอยางใกลชิดเพื่อลดอัตราตายในเด็กท่ีติดเชื้อจากมารดา


