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The Efficacy of Education with the WHO Dengue 
Algorithm on Correct Diagnosing and Triaging of 

Dengue-Suspected Patients; Study in Public 
Health Centre 

 
Patrick PYT PAUWELS1, Job FM METSEMAKERS1, Ari Budi HIMAWAN2,  

Tri Nur KRISTINA2 
 

1.  Faculty of Medicine, Health, and Life Sciences, Maastricht University, The 
Netherlands 

2. Faculty of Medicine, Diponegoro University, Semarang, Indonesia 
 

ABSTRACT 
Background: Correct diagnosing and triaging dengue fever remains clinical, but is 

difficult because of unspecific flu-like symptoms. Best tool at the moment is the easy–to-use 
2009 WHO guidelines. Objective: To investigate the efficacy of educational intervention 
with the (adapted and translated) algorithm from the 2009 WHO dengue guideline to 
healthcare providers in the Indonesian primary health care setting of Central Java.  
Methods: Quasi-randomized intervention study implemented in two Public Health Centres 
(PHCs), one being intervention and the other control. Intervention consisted of educational 
actions on healthcare providers with a presentation, hand-outs and posters. All patients 
with fever seen in policlinic or emergency department were included. Data were collected 
with a participatory observation using the WHO algorithm as a guidance.  Results: Pre-
intervention, a total of 88 patients (n=38 intervention group; n=50 in the control group), and 
post-intervention, a total of 231 patients (n=105 in the intervention group; n=126 in the 
control group) were included. Pre-intervention, correct diagnosing and triaging was not 
significantly different (63.2% vs 64.0% ; p=0.935), while post-intervention, the intervention 
group scored higher (75.2% vs 62.7% ; p=0.041). However, in both pre- and post-
interventional phase, more than 50% of the cases in 19/22 domains were not investigated 
by the intervention group. Conclusion: Statistical analyses showed a significantly better 
outcome in correct diagnosis in the intervention group. However, results are considered 
inconclusive due to incompleteness of relevant information, which most probably leads to 
many false positive correct diagnoses and triaging.  

 
Keywords: DHF, WHO guidelines, primary care setting 
 

 
Dengue fever, is a mosquito-borne viral 

infection that has now spread to most tropical 
and subtropical regions of the world 
including Indonesia, and continues to 
increase in incidence and severity.(1) In 
endemic areas, diagnosis of Dengue Fever is 
usually made clinically and based on 
reported symptoms, physical examination 
and at times a full blood count (haematocrit, 
WBC and platelets). The actual WHO-
guideline from 2009 has been recognized as 
an authoritative reference worldwide. 
Different studies have proven the 
effectiveness of the triaging-system of the 
guideline especially in recognizing Severe 
Dengue, and showed clinical and 
epidemiological usefulness, especially when 
there are no laboratory tests available.i-3 The 
WHO algorithm provides a probable 

diagnosis of Dengue and triages patients into 
group A (can be sent home), group B (referred 
for inpatient care), or group C (referred for 
emergency treatment in hospital). Points for 
improvement suggested by most studies was 
re-assessment of warning signs as predictors 
for severe disease progression.(1-3) At the 
moment, there is no national Indonesian 
dengue guideline available in the English 
language. The existing guideline from the 
Indonesian Ministry of Health also is 
intended for medical doctors only(2). 

Preeliminary result of an observational 
cross-sectional unpublished study about the 
diagnosis, triaging and management of 
Dengue Fever in the Public Health Centre 
(PHC) compared to the 2009 WHO dengue 
guidelines indicated incomplete history 
taking and physical examination in 63.9% 

*Coresponding author : Tri Nur Kristina, Faculty of Medicine, Diponegoro University, 
Semarang, Indonesia, Email: t_nurkristina@yahoo.com 
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Autism phenotype in fragile X premutation males is not 
associated with FMR1 expression: a preliminary 

evaluation  
 

Tanjung Ayu SUMEKAR 1,2, Tri Indah WINARNI1,2, Yi MU3, Weerasak CHONCHAIYA 1,4, 
Flora TASSONE 1,5, Christine IWAHASHI 5, Katherine CHEUNG 5, Sultana MH FARADZ2, 

Paul J HAGERMAN1,5, Danh V NGUYEN6,7, Randi J HAGERMAN1,8 
 
1. UC Davis MIND Institute, University of California, Davis, Health System, Sacramento, CA, USA 
2. Division of Human Genetics, Center for Biomedical Research, Faculty of Medicine Diponegoro 

University, Semarang, Central Java, Indonesia 
3. Department of Public Health Sciences, University of California, Davis, School of Medicine, Davis, CA, 

USA 
4. Faculty of Medicine Chulalongkorn University, Bangkok, Thailand 
5. Department of Biochemistry and Molecular Medicine, University of California, Davis, School of 

Medicine, Davis, CA, USA 
6. Department of Medicine, University of California, Irvine, School of Medicine, Orange, CA, USA 
7. Institute for Clinical and Translational Science, University of California, Irvine, CA, USA 
8. Department of Pediatrics, University of California, Davis, School of Medicine, Sacramento, CA, USA 

 
ABSTRACT 

To explore the association between autism phenotype and FMR1 protein (FMRP), FMR1 mRNA and 
CGG repeat length in 31 male FMR1 premutation carriers aged 3.0 to 27.9 years old (mean 13.0 ± SD 
6.5) using the ADOS communication, social interactive and total scores. FMRP levels were 
determined using the sandwich  Enzyme-linked Immunosorbent Assay (ELISA) method, FMR1 
mRNA expression levels were measured by qRT-PCR, and CGG repeat size was determined using 
Southern blot and PCR analyses. There was no significant difference in FMRP, CGG repeat length, 
and FMR1 mRNA between fifteen subjects without (ASD / PDDNOS / autism and sixteen subjects 
with ASD / PDDNOS / autism. ADOS scores were not significantly associated with either FMRP or 
FMR1 mRNA, This preliminary evaluation found that autism phenotype is not associated with the 
level of expression of either FMR1 mRNA or FMRP. However, CGG was significantly negative 
associated with both ADOS communication score (p= 0.0173) and ADOS total score (p= 0.0358). 
 
Key-words: Autism, CGG, FMR1 mRNA, FMRP, Fragile-X Premutation 
 
 

The expansion of the CGG repeat in the 
premutation range (55-200 CGG repeats) of the 
fragile X mental retardation 1 gene (FMR1) can 
lead to a range of clinical involvement, including 
psychological  problems 1,2; fragile X-associated 
primary ovarian insufficiency (FXPOI) 3,4; 
immune-mediated disorders 5,6; hypertension 7; 
fragile X-associated tremor/ataxia syndrome 
(FXTAS) 8–10 and neurodevelopmental disorders, 
such as autism spectrum disorders (ASD) and 
attention deficit hyperactivity disorder (ADHD) 
11,12. Some of behaviours associated with autism 
such as avoidance of eye gaze, hand flapping, 
repetitive behaviours, and speech perseverations 
have been reported in more than 60% of all 
individuals with fragile X syndrome (FXS) 13–15. 

A lack or deficiency of the FMR1 protein 
(FMRP) in individuals with the full mutation 
(>200 CGG repeats) leads to the clinical features 
of FXS16. However, FMRP may be also mildly 

deficient in some individuals with the 
premutation, particularly those with CGG repeats 
in the upper premutation range as well as the 
premutation CGG Knock-In (CGG KI) mouse 
model 17–20. In addition, elevated level of FMR1 
mRNA, which rises with increased CGG-repeat 
number, is the most consistent molecular 
abnormality observed in both human and mouse 
premutations 20–23. Elevated mRNA also leads to 
central nervous system (CNS) toxicity and 
neurological disease, such as FXTAS and 
psychopathology in older carriers 1,2,24. 

Although most individuals with the 
premutation are unaffected by intellectual 
disability, a subgroup of children experience ASD, 
ADHD, anxiety, seizures, and learning difficulties 
or intellectual disability 12,13,25–29. The prevalence 
of ASD in boys with the premutation whose 
parents sought  medical attention for their sons' 
behaviour problems in the clinic (probands)  is 

Hiroshima J. Med. Sci. 
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