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Executive Summary 

 

Since the first report of dengue hemorrhagic fever during 1953 to 1954, dengue has remained 

as a common major problem of hospitalization and death among children and adults in the 

Philippines. Moreover, around 1.8 billion people worldwide are at risk of dengue especially 

those who live in tropical countries. Dengue is not only making morbidity and mortality 

problem, but it also create economic burden to patients when having dengue. 

 

Dengue manifestations vary from mild to severe cases. In mild cases, some patients could have 

home treatment, while some others and patients with more severe signs and symptoms have 

to be admitted in hospitals, especially patients in critical phase that could become shock up to 

fatal cases. These problems are even worse when patients have to struggle with the disease 

and after the disease gets resolved, patients still have to deal with medication costs during 

admission days in hospitals. Some patients who get covered by insurance or those who are at 

wealthy level might seen the treatment cost as not really a problem, but National Demographic 

and Health Survey (NDHS 2008) stated that only 42% of Filipinos were covered with insurance, 

means that the majority of Filipinos had to deal with medical services payment themselves and 

the poverty rate was at 32.9% (Romualdez 2011). 

 

This study is trying to capture a picture of direct dengue hospitalization cost in Quezon City 

during outbreak period of August to September 2011. Quezon City was chosen due to it is 

located in the National Capital Region (NCR) of the Philippines which is the most populated city 

in NCR with high density of population. Quezon City is also experiencing escalating cases of 

dengue within last five years. Thus, the amount of money that is spent just for dengue 

hospitalization especially during outbreak period is estimated also increasing year by year. To 

get the total direct cost estimation of hospitalized dengue cases, average direct cost per patient 

should be generated as well. 
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The method was using data extraction form and tried to collect data from medical records of 

patients regarding any expenses during admission days of patients in hospitals. It was trying to 

figure out list of drugs and intra venous (IV) fluids therapy, laboratory and diagnostic tools, and 

room and other expenses. Then the lists were converted into costs, based on price list of each 

item from hospitals. Quirino Memorial Medical Center was chosen as national public hospital 

representative located in Quezon City, while Quezon City General Hospital was chosen as a 

public hospital owned by Quezon City government. Samples were taken in this study, and it was 

proportioned to sample size which means dengue proportion in districts within Quezon City is 

represented in the samples taken, and the calculation of required samples was using an open 

source interned based software, Open Epi, accessed through www.OpenEpi.com. 

 

In estimating average cost per patient, patients was classified as pediatric or adult cases and 

admitted in general ward or intensive care unit in hospitals. Then cost per patient was taken on 

average in each category, and all patients were listed to get the average cost among all 

categories. The estimation of total cost was gathered by multiplying the generated average cost 

per patient with total hospitalized dengue cases in Quezon City during outbreak period of 

August to September 2011. 

 

The total direct cost spent for dengue hospitalization cases has been estimated at PhP 

22,016,913.81. It was estimated in Quezon City during outbreak period of August to September 

2011. The average cost generated per patient was PhP 6,865.27 and the biggest proportion that 

composed the direct cost was costs for laboratory and diagnostic tool (57%), followed by room 

and other expenses (29%), and drugs and fluids therapy (14%). 

  

This estimation of total direct cost of hospitalized dengue cases is aimed as information that 

within two months during outbreak period, the amount of money that was spent was huge and 

dengue trend in Quezon City is not showing decreasing cases but going up. If there is no better 

anticipation from government and the society, the total cost would be higher and higher in the 

following years. Public health intervention should be better or at least more intensified in order 
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to solve problems that created by dengue. But this comes as the study limitation, that the study 

did not measure cost spent in public health intervention, also the indirect costs during 

hospitalization of dengue patients i.e. loss of productivity, transportation cost, etc, were not 

measured. Thus, a further study of more comprehensive dengue costing study including cost for 

public health intervention and cost for hospitalization, both direct and indirect is needed to 

figure out either it is better to invest more on public health interventions or dengue should 

happen as it is, because public health interventions actually have been done in combating 

dengue. 
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1. Introduction 

 

1.1. Dengue Situation Background 

Caused by dengue virus (DENV) and spread out by Aedes mosquitoes, dengue transmission has 

become one of the common major problems of hospitalization and death among children and 

adults in tropical monsoon over 100 countries worldwide for over 50 years, mostly in urban and 

semi-urban areas. World Health Organization and the Special Program for Research and 

Training in Tropical Diseases (WHO-TDR) estimated that 1.8 billion people who live in Asia and 

the Pacific region are at risk of dengue and not only risk of death or health impact, it also 

contributes to social-economic burden of endemic areas’ populations (WHO-TDR, 2009).  

 

 

Source: World Health Organization 

Figure 1. Dengue burden worldwide 

 

Dengue is reported as a problem in all continents in the world except Europe. South-East Asia, 

Western Pacific and the Americas regions are the regions which are reported affected by 

dengue and commonly have outbreaks, while the African and Middle East Regions in some 
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countries reported sporadic cases in the past years (Gubler 1998). Since 2007, it has been 

reported to World Health Organization (WHO) that from those regions, more than one million 

cases were confirmed as dengue cases annually. The Americas Region is contributed for 60% of 

the cases, while South-East Asia Region contributed for the most deaths, although the case 

fatality rates (CFRs) have shown decreasing trends (WHO 2010).  

 

World Health Organization - Western Pacific Region Office (WHO-WPRO) reported that in its 

working area had an increasing trend of dengue cases. Since its large dengue outbreak in 1998, 

all member states have been obliged to report increasing number of dengue cases. During 

period 2001 – 2002, annual reported cases were around 100,000 cases while the annual cases 

gradually increased to around 150,000 – 170,000 cases during period 2003 – 2006, and since 

2007, the annual cases has been reported over 200,000 cases (WHO-WPRO n.d). 

 

1.1.1. Dengue in the Philippines 

Philippines, as the first country which dengue hemorrhagic fever (DHF) outbreak was reported 

during 1953 to 1954, have been remained as a dengue endemic country up to nowadays. 

Located in Western Pacific Region and with population almost 100 million people by national 

census year 2010, dengue fever has appeared as top ten causes of morbidity, ranked number 

tenth since year 2004 (Romualdez Jr et al 2010).  

 

In a study, from October 1983 – March 1984, it was reported that an observation in a hospital 

found that 870 cases were clinically suspected of dengue cases, which were representing 7% of 

total 5,427 of the hospital’s admissions. Dengue patients were varied from age of 8 months to 

18 years, with most common age infected was 10 years old, contributed to 77.6% of the dengue 

patients (Manaloto et al, 1987). In another study, during period of patients’ admission January 

1999 – December 2001, it was reported that among 503 subjects screened for acute febrile 

illness, 359 (71.4%) were confirmed as dengue cases, while the mean age of the cases was 9.8 

years old and ranged between 6 – 15 years old (Oishi et al, 2006). In an Aedes survey of five 

major hospitals during September 2001 – April 2002, it was revealed that Aedes mosquitoes 
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were found and breed in those hospitals, both indoors and outdoors. Fresh water plant vases, 

drums and basins were typical of indoors water containers where Aedes mosquitoes breed, 

while empty paint cans, discarded plastic cups, drums, fresh water plant vases, used 

automobile tires, empty bottles and abandoned toilet bowls were responsible for outdoors 

(Cruz et al, 2008). These are shown that dengue remains its existence and pattern in the 

Philippines within recent years. 

 

Dengue also has become one of priority disease for surveillance by the Department of Health 

(DoH) Philippines, together with HIV/AIDS, measles and influenza. Since June, 2011, the DoH 

declared that every June each year would be a Dengue Prevention Month due to peak on July 

and August every year.  Dengue also has been institutionalized as a mandatory prevention and 

control program in public health and hospital services. Together with other ASEAN (Association 

of South-East Asia Nations) countries, Philippines also participated in declaring ASEAN Dengue 

Day in 2011, which would be observed each year, and the theme was “Dengue is everybody’s 

concern, causing socio-economic burden, but it is preventable” (DoH 2011). 

 

1.1.2. Dengue Outbreak in Quezon City 

Quezon City is the largest city among 16 cities in the National Capital Region (NCR) of the 

Philippines and comprises to four districts (District 1 – 4) with more than 100 Barangays (sub-

district level). The population is estimated to 2,915,772 people in 2012, which make the city as 

the most populous in NCR and in the Philippines, while the density is 18,375 people per 

kilometer and 60% of the population reside in District 2 (Quezon City Government n.d). 

 

During August 2011, some online newspapers reported that Quezon City was in danger for 

dengue escalating cases. ‘GMA news online’ reported that although nationwide dengue cases 

had declined, but during January to August 2011 the dengue cases in NCR were doubled of the 

same period previously, 5,416 cases in 2010 to 10,487 cases in 2011, and among cities in NCR 

most of dengue cases were recorded from Quezon City (GMA news online 19 August 2011). 

While ‘Manila Bulletin’ also reported similar news; dengue outbreak happened in 16 towns in 
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the Philippines, NCR experienced double cases of dengue compared to same period of previous 

year, and one-third of the cases were occurred in Quezon City (Manila Bulletin 15 August 2011).  

Although most of the dengue cases in NCR of the Philippines occurred in Quezon City, the 

outbreak was not declared in Quezon City due to reason of the dengue cases had so many 

concentration spots. But the local government was considering that dengue cases already 

reached alert threshold and there should be some actions to be taken (GMA News 16 August 

2011).  

 

On May 2011, the City Major was launching a massive campaign against dengue in order to 

increase people awareness and get communities’ attention of limiting the spread of the 

disease. The campaign focused on dengue education, cleanup movement, early detection and 

also anti-mosquito repellents distribution (Quezon City Government 2011). ‘Philippines daily 

inquirer’ reported that blood donation movement was also a part of the local government 

action to increase blood bag stockpiles regarding some patients were undergoing severe 

dengue and need blood transfusion (Philippines daily inquirer 19 August 2011). Thus, during 

alert period of dengue, while so many patients need to be hospitalized, the Quezon 

Government had to struggle both providing service delivery and also doing public health 

intervention due to dengue escalating cases. 

 

1.2. Dengue transmission, clinical manifestation, examination and management 

The existence of dengue has been suspected since thousands years ago in China. Several 

dynasties recorded that there was a disease which called water poison, associated with flying 

insects and water. Also during colonialism era, some outbreaks of dengue-like illness leading to 

pandemics were clinically recognized at around 18th century, but it was uncertain whether the 

epidemics were dengue. The following years, dengue-like illness remained its existence as 

mosquito-borne disease, commonly in South-East Asia and Western Pacific region and it was 

common among expatriate or colonial armed forces while the indigenous people were not well 

recorded due to poor surveillance to them. The first known record of Dengue Hemorrhagic 

Fever (DHF) was in the Philippines 1953 when there was an epidemic and dengue was a newly 
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described disease and remained as a problem within the following years (Monath 1994, Gubler 

1998). 

 

1.2.1. Transmission 

As dengue virus (DENV) is spread out by mosquitoes, the most common vector type is Aedes 

aegypti mosquito, with characteristic of biting human, the main host of the DENV, at daytime 

and need fresh water as breeding site, although some mentioned that Aedes albopictus is also 

found as vector mosquito responsible for outbreak in some Pacific region (Arvin, 2000). DENV 

itself has four serotypes 1 to 4 and belongs to Flaviviridae family. The transmission of DENV is 

from the principal mosquito, Aedes Sp, which ingested viremic blood. Then the mosquito bites 

human beings, transmits the DENV, and the susceptible host is more likely going through 

clinical phase (Monath 1994). Among four serotypes of DENV, DEN-2 and DEN-3 are the most 

common serotypes in Asia and commonly associated to severe form of the disease (WHO-TDR 

2009). 

 

Several studies mentioned that dengue has its seasonality in transmitting to human and it is 

based on Aedes mosquitoes’ characteristics as vectors. The mosquitoes usually bite human 

beings in day time during period of rainy season, and could be found both indoors and 

outdoors. In New Caledonia, which has two types of seasons (warm and wet season, and cool 

and dry season), larva breeding places are found mostly outdoors and Aedes mosquito had its 

peak in rainy and humid season (Descloux et al, 2012). In Vietnam, a study in Dak Lak province 

reported that dengue incidence could be fluctuated from year to year, but it was mentioned in 

case of outbreak in 2004, period July – October, which was rainy season, it reached dengue 

cases peak and responsible for 71.6% of total cases within the year (Pham et al, 2011). 

Moreover, dengue worldwide also reported among returned travelers from endemic regions 

back to their own countries. It was reported that during period of October 1997 – February 

2006, among returned travelers which got infected with dengue, 68% were travelling to Asia, 

while 15%, 9% and 5 % were travelling to Latin America, the Caribbean and Africa, respectively, 

which peaks of dengue in those regions occurred in total for more than a half year, as dengue 
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season in South-East Asia, South-Central Asia, South America, and the Caribbean were occurred 

during June – September, October, March, and August – October, respectively (Schwartz, 

2008).  

 

1.2.2. Clinical manifestation 

With incubation period between 4 – 10 days after being bitten by vector mosquitoes, dengue is 

characterized with high fever, rash, severe headache, muscle and joint pain as early 

manifestations and could cause to its severe form in patients with plasma leakage, 

hemoconcentration and abnormalities in homeostasis and lead to shocks, then deaths (WHO-

TDR 2009; Kalayanarooj 2011). 

 

Ranging from mild febrile illness to severe and fatal hemorrhagic disease, classic clinical dengue 

syndromes are divided into four: (1) undifferentiated fever or mild dengue (2) dengue fever 

(DF); (3) dengue Hemorrhagic fever (DHF); (4) and dengue shock syndrome (DSS).  

 

 

 

 

 

 

 

 

 

 

 

  Source:  WHO, Guidelines for Treatment of Dengue Fever/Dengue Hemorrhagic Fever in Small Hospitals, 1999 

Figure 2. Manifestation of Dengue Infection 
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Undifferentiated fever/mild dengue 

Undifferentiated fever in dengue is signed with mild fever which could not be differentiated 

with fever from other viral infections and also the fever might be accompanied with 

maculopapular rashes during period of normalization of body temperature. It could be 

experienced by infants, children and even in some adults who have been infected for the first 

time. Due to its mild manifestation, patients are usually treated as outpatients and get home 

treatment (WHO-SEARO 2011). 

 

Dengue Fever  

The second type, DF, is more likely common in older children and adults. It is characterized with 

acute biphasic fever, and also a variety of nonspecific sign and symptoms, such as frontal 

headache, retro-orbital pain, body aches, nausea and vomiting, joint pains, weakness, and rash. 

Prognosis of DF is usually benign and people who live in endemic area rarely experience it 

(WHO, 1999), also death reports due to DF are rare (Kalayanarooj 2011). The fever is making 

the temperature going up from 38.8oC to 40.5oC and last for two to seven days, and after a few 

days the body temperature drops and rises again within the next 12 to 24 hours (Gubler 1998). 

It is also possibly happened of unusual hemorrhage such as gastrointestinal bleeding, massive 

epistaxis, and hyper-menorrhea (WHO SEARO, 2011).  

 

Dengue Hemorrhagic Fever 

The third type, DHF, is the common type that experienced by children with age less than 15 

years old, although sometimes also happens in adults and the trend is increasing (WHO-SEARO 

2011). Acute onset of high fever is DHF main characteristic and initially DHF is difficult to be 

differentiated with DF prior to similar sign and symptoms (Gubler 1998). Plasma leakage or 

increasing of vascular permeability is the feature that makes DHF differs from DF. Plasma 

leakage could results in pleural effusion and ascites in which the selective leakage is going to 

the pleural and peritoneal cavities (Kalayanarooj 2011). Although bleeding is commonly found 

in both DF and DHF, but bleeding in DHF is more severe and frequent which is often from 

gastrointestinal tract (Srikiatkhachorn 2009). 
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Dengue Shock Syndrome 

Dengue shock syndrome (DSS) is the most severe type of dengue infection in the classic 

classification. DSS is the ultimate severity of DHF grading. It has all features of DHF but in severe 

forms, i.e. plasma leakage is so severe and leads the patient to shock (Kalayanarooj 2011). 

Evidence of circulatory failure such as: rapid and weak pulse; narrow pulse pressure; 

hypotension; cold, clammy skin and restlessness; is the factor that distinguishing DSS from DHF 

(Eddleston et al 2008). 

 

Dengue without warning signs and with warning signs 

Recently, WHO published new classification of dengue infection. Previously classified as 

undifferentiated fever, DF, DHF, then the ultimate form DSS, some countries found difficulties 

in applying the criteria especially for DHF in the clinical situation, thus that condition brought 

dengue infection requested for new classification, although currently the previous 

classifications are still used worldwide (WHO-TDR 2011). 

 

In the new classification, dengue manifestations are divided into dengue without warning signs 

and with warning signs. All the features of dengue with the classic features remained the same, 

and the warning signs are abdominal pain or tenderness, persistent vomiting, clinical fluid 

accumulation, mucosal bleeding, lethargy and restlessness, liver enlargement more than 2 cm, 

and also laboratory finding of increasing in HCT concurrent with rapid decreasing in platelet 

count (WHO-TDR 2011).  

 

In the target hospitals of this study in the Philippines, the classifications used are still mixed; 

both classifications are used, the classic and the revised one. 

 

1.2.3. Examination and management 

Examining dengue 

By patient’s history of sign and symptoms, a physician could start suspecting dengue infection. 

History of acute fever followed with other non-specific signs and symptoms: headache, retro-
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orbital pain, nausea, vomiting, weakness, and rash, which are all the features of DF are the 

entry points of suspecting dengue, especially when acute biphasic fever is found (Gubler 1998; 

WHO-SEARO 2011; Kalayanarooj 2011). 

 

Tourniquet test is a simple standard tool to use for diagnosing dengue initially. The most 

common used is Winthrobe technique which involves the raise of blood pressure to midway 

between systolic and diastolic pressure (Kalayanarooj 2011). Tourniquet test is an evidence of 

hemorrhagic manifestation. Aside that, there are ptechiae, ecchymoses, or purpura and history 

of mucosal bleeding that could be the evidences (Eddleston et al 2008).  

 

DENV itself is encoding 10 different gene products in which the products are including non-

structural proteins: NS1, NS2A, NS2B, NS3, NS4A, NS4B, and NS5 (Srikiatkhachorn 2009), and 

the NS1 antigen test is performed for confirmation of dengue cases as a rapid diagnostic test 

method, while the NS1 is the only non-structural protein with a soluble form that can be 

detected in circulation. The NS1 antigen test should be performed during the first five days of 

febrile phase, with sensitivity is around 60 to 70% and specificity is more than 99% 

(Kalayanarooj 2011). IgM antibodies which are the first immunoglobulin to appear are 

detectable in 50% of patients within 3 to 5 days after the illness onset, reach the peak levels 

around two weeks after, while IgG antibodies are generally detectable at low titers, although 

still detectable after few months. Thus, in order to distinguish primary and secondary dengue 

infections, the use of IgM/IgG antibody ratios are more common nowadays than the 

hemagglutination-inhibition (HI) test (WHO-TDR 2009). HI test was used frequently in the past 

and is still used due to it is sensitive, easy to perform and the HI antibodies persist for long 

period, but the major disadvantage is that the HI test is lack of specificity (WHO-SEARO 2011). 

The options of rapid diagnostic tests which are commonly used recently are NS1 antigen test, 

PCR and ELISA-IgM/IgG test (Kalayanarooj 2011). 

 

Hematological tests are also often come as standard parameters such as platelet count and 

hematocrit due to dengue patients commonly experienced thrombocytopenia (low platelet 
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count) and to distinguish between DF and DHF, there should be evidence of plasma leakage 

which is using hemoconcentration level (WHO-SEARO 2011). When there is evidence of plasma 

leakage: hematocrit level is 20% more than average, or hematocrit drops more than 20% after 

volume replacement, and pleural effusion or ascites are exists; the suspect could be lead to DHF 

diagnosis (Eddleston et al 2008). Leukopenia (low level of white blood cells) is also commonly 

found in dengue cases, thus it is commonly used also that complete blood count (CBC) test is 

performed to dengue patients in diagnostic package (Hubler 1998). 

 

In some patients, it could be found that hepatomegaly is persist, and then followed by 

increasing level of liver enzymes. Even in some dengue patients, liver failure could be present 

although there is no evidence of severe plasma leakage or shock (WHO-TDR 2009). Thus, 

examining serum level which could perform the increasing liver enzyme is commonly used, 

especially when there is sign of plasma leakage or when the patients are suspected as DHF 

(Hubler 1998). Chest X-Rays and serial ultrasonography (USG) are used to detect pleural 

effusion as an evidence of the existence of plasma leakage (Srikiatkhachorn 2009). 

 

Monitoring body fluids is also important due to the potency of electrolytes imbalance. Urine 

output monitoring as well as monitoring fluids intake should be performed, and also laboratory 

test for measuring electrolytes level needs to be taken. Other test when indicated also could be 

performed, for example if patients have history of massive mucosal bleeding, clotting time and 

bleeding time are also taken as consideration, while before blood transfusions are done, there 

should be protocol of blood checking for ABO with Rh types and cross-matching (WHO-SEARO 

2011).  

 

Severe dengue patients should be monitored more intensive and admitted to intensive care 

unit (ICU).  In ICU, when patients who present shock or complications, the laboratory 

monitoring should be based on acidosis, bleeding, calcium and sugar monitoring (ABCS). 

Monitoring ascidosis could be done by providing laboratory examination of blood gas (either 



11 

 

capillary or venous), bleeding parameter by serial hematocrit, calcium by electrolyte Ca, and 

sugar by blood sugar (WHO-TDR 2009; WHO-SEARO 2011; Kalayanarooj 2011). 

 

Managing dengue 

Management of dengue cases are related to the phase of illness. As the main characteristic of 

dengue manifestation is acute biphasic fever, it is composing the phase of dengue illness which 

is febrile phase, critical phase and convalescence phase (Kalayanarooj 2011). 

 

During febrile phase, dehydration might be happened and the high fever could lead to 

neurological disturbance and febrile seizures, especially in younger children (WHO-TDR 2009). 

Thus, giving appropriate anti-pyretic is a must and the choice should not be the one that has 

bleeding risk, i.e. aspirin or ibuprofen (Eddlestone 2008). Paracetamol is a safe choice to reduce 

the high fever, while tepid sponge could be done when patient’s fever is still persists 

(Kalayanarooj 2011). To avoid dehydration, fluid replacement is needed to be done. In cases of 

ambulatory patients, the care givers should be endorsed to give more fluids that contain 

electrolytes and sugar for replacing fluids losses (WHO-TDR 2009). Oral rehydration solution 

(ORS), fruit juice, milk or soft diet could be choices of oral fluid intakes (Kalayanarooj 2011). But 

when the oral intake is poor, volume depletion could be happened moreover due to high fever, 

bleeding and plasma leakage (Srikiatkhachorn 2009). When significant dehydration happened, 

patients need to be hospitalized and get proper intravenous (iv) fluid treatment and that is one 

of the sign of critical phase (WHO-TDR 2009). 

 

Plasma leakage occurs during critical phase during the transition from febrile to afebrile phase 

(WHO-SEARO 2011). Before giving IV fluid therapy, monitoring fluids input and output, 

hematocrit level and CBC especially for platelet count need to be taken. Choices of IV fluids are 

isotonic solutions for the critical period, such as normal saline solution (NSS), Ringer’s lactate 

(RL), or could be also with additional 5% dextrose (WHO-TDR 2009; Kalayanarooj 2011). When 

the hemorrhage is significant, blood transfusion should be given, while in the shock cases, 
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crystalloid IV fluid is needed for maintaining blood pressure. Colloid IV fluid is given when a 

shock patient need resuscitation with poor response to crystalloid (Srikiatkhachorn 2009). 

 

1.3. Dengue economic impact 

Regarding dengue is varied from mild, moderate to severe symptoms, dengue patients’ 

treatment also could vary from only treated as outpatients, hospitalized in common wards, and 

up to being treated in intensive care unit due to shocks. This would have impact to patients, 

which are mostly children, and their families to get burden on direct costs (the medical services 

cost), and indirect costs, which are the lost of economic value due to duration of illness, loss of 

social-economic activities (e.g. absence in schools or works), and mortalities (Suaya et al 2006). 

 

It was reported in a study that estimation of dengue cost in America continent was US$ 2.1 

billion on average per year with annual number of dengue cases during year 2000 – 2007 were 

around 5.5 million cases (Shepard et al 2011), while in India, the economic burden due to 

dengue was estimated to be US$ 27.4 million with estimated number of dengue cases in 2006 

was around 120,000 – 330,000 cases (Garg et al, 2008).  In South-East Asia region, in Thailand, 

dengue contributed to financial loss of approximately US$ 61 per family which had members 

infected, due to direct cost of hospitalization and indirect cost of loss of productivity and it was 

more than a half of average families’ income (Clark et al, 2005). A study in eight countries in the 

Americas and Asia mentioned that among those school children who had been hospitalized, 

they had lost on average 5.6 days of school, while those hospitalized patients who had works, 

they had lost on average 9.9 working days per dengue episode (Suaya et al, 2009). Thus dengue 

epidemics could also bring high burden impact on social economic activities in affected areas. 

 

1.4. Paying for healthcare 

As in many studies that dengue caused economic problem from the direct cost i.e. the spending 

on medical services, to the indirect cost i.e. lost of productivity, in many developing countries 

around the world, trend of reducing health spending on medical services is by introducing social 

insurance scheme because countries with high share of out-of-pocket (OOP) payments are 
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facing high proportion of catastrophic households’ health expenditure (Tangcharoensathien et 

al 2011). In Asia, countries like Nepal, Bangladesh, Kyrgyz, Punjab and Sri Lanka, share of OOP is 

still the major contributors of health care financing, while in Thailand, the Philippines, Indonesia 

and Hong Kong, social insurance scheme shares a modest contribution (O’Donnell et al 2008). 

 

In the Philippines, the National Health Insurance Program (NHIP) was introduced since 1995 by 

the National Health Insurance Act (RA 7875) and created also the Philippines Health Insurance 

Corporation (PHIC), which commonly called PhilHealth. Initially launched for formal workers as 

regular program, PhilHealth targeted the informal sector and other sectors that difficult to 

reach since 1999, and then since 2002 it was introduced to pensioners and retirees, finally since 

2005 it also targeted Filipino overseas workers (Romualdez et al 2011).  

 

PhilHealth has three types of premium contributors: (1) employees, pay only 50% while the 

other half paid by the employers; (2) individuals who pay 100%; and (3) indigents whose 

premium 100% covered by the state (O’Donnel et al 2008). Regarding coverage, PhilHealth 

aimed to have universal coverage, and kept expanding its coverage at national level in order to 

reduce OOP spending. It was reported that PhilHealth contributed an estimation of 76% of 

insurance coverage, while based on National Household Survey in 2008, PhilHealth covered 

38% Filipino at national level (Tangcharoensathien et al 2011) 

 

1.5. Problem statement 

Within last five years from year 2007 to 2011, number of dengue cases had been increasing 

rapidly year by year, and the peak season period had been more or less remained the same, 

which is from period of July to September. Moreover in the last two year, 2010 to 2011, period 

of August to September is the escalating period of dengue cases in Quezon City. 
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Source: Quezon City Health Office 

Figure 3. Five years dengue cases trends in Quezon City 

 

Some dengue cases could have home treatment with full monitoring, but many of them have to 

be brought to hospitals. Especially those patients in critical phase, moreover in some severe 

cases lead to shock with possibility of becoming fatal cases (Srikiatkhachorn 2009; WHO-TDR 

2009; Kalayanarooj 2011; WHO-SEARO 2011). 

 

While hospitalization itself could mean catastrophic spending for those who are not insured, 

and for the insured dengue patients, the direct spending burden is reduced, only leaving the 

indirect costs. But based on National Demographic and Health Survey (NDHS) 2008, Filipinos 

without any insurance covers were more than 50% which meant they had to spend OOP when 

hospitalized, while Filipinos with any insurance were around 42% and the PhilHealth covered 

38% Filipinos. In NCR, the number was better; Filipinos covered with insurance were 51.3%, 

slightly higher than national percentage, but 48.4% Filipinos who were not covered with any 

protection scheme remained huge numbers as well and they paid hospitalization costs by their 

own pockets (NDHS 2008).  
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Thus as a part of it, an estimation of economic burden of dengue hospitalization cases during 

outbreak in Quezon City, the largest city among NCR in the Philippines is needed as information 

for stakeholders to set health policy priorities within the country, by providing total estimation 

cost of hospitalized dengue during outbreak. Also this study trying to capture the picture of 

how much money would be spent in a hospitalized dengue patient, in order for society to gain 

more awareness, especially during outbreak period with the possibility of getting infected is 

higher and for those who have to prepare for OOP payments. 
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2. Research questions and study objectives 

 

2.1. Research Questions 

1. What is the average treatment cost for hospitalized dengue patient in Quezon City, The 

Philippines? 

2. How much is the total estimation cost for hospitalized dengue cases during outbreak period 

of August – September 2011 in Quezon City, The Philippines? 

 

2.2. Study Objectives 

1. To determine cost of hospitalized dengue treatment per patient in Quezon City, The 

Philippines. 

2. To estimate the total cost needed for hospitalized cases during outbreak  period of August – 

September 2011 in  Quezon City, The Philippines 
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3. Methods 

 

3.1. Dengue in Quezon City and the Philippines 

The number of dengue cases in Quezon City, the Philippines has been obtained from the City 

Health Office.. A literature review of dengue epidemiological situation in The Philippines has 

been done through searching on several databases (e.g. Medline or/and EBSCO host) using 

keyword ‘Dengue’ and ‘The Philippines’ and ‘Dengue Hemorrhagic Fever’ or ‘DHF’ and ‘The 

Philippines’. Also some literatures findings from World Health Organization (WHO) websites has 

been done to obtain recent dengue guideline for establishing items’ cost per patient (e.g. drugs, 

laboratory examinations, and supportive care) in the data collection form, due to by a 

preliminary discussion, hospitals in The Philippines are using recent WHO guidelines. 

 

3.2. Data on hospitalized patients in Quezon City during last dengue outbreak in 2011 

By DoH Administrative Order 2005-0029, hospitals in The Philippines are divided into four 

levels: level one for primary care, level two for secondary care, level three and four for tertiary 

care. This study will take consideration of patients who admitted at tertiary care which are at 

the level three and four.  

 

Preliminary data on hospitalized dengue patients in Quezon City year 2011 has been gathered 

from Quezon City Health Office. The data is sorted by number of hospitalized dengue patients 

within 2011, by morbidity weeks and months, and by districts and hospitals in Quezon City. 

Based on final report on dengue cases in Quezon City, year 2011, there were 8,431 patients, in 

which the peak was in August with 2,182 cases, while there were 907 cases in July, thus the 

increasing case between Augusts to July 2011 was 2.4 times higher. In September 2011, dengue 

cases were remain high with 1,718 cases, but then the cases dropped to 656 cases in October, 

which means remaining 38.18% from the previous month. Although it was not declared as 

outbreak by the Quezon City government, but period of August to September 2011 as the peak 

of dengue cases with excessive increasing cases during 2011 is the period of outbreak in this 

study. 
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Figure 4. Dengue cases in Quezon City, Year 2011 

 

3.3. Sample size calculation 

To be representative to hospitalized dengue cases in Quezon City during outbreak period of 

August to September 2011, samples needs to be taken.  Sample size created is proposed 

proportion to sample size with multi-stage stratified cluster random sampling. 

 

1. Population source: residents of Quezon City year 2011 

2. Sampling frame: hospitalized dengue patients during August to September 2011 who live in 

Quezon City 

3. Samples: hospitalized dengue patients during August to September 2011 who admitted in 

Quirino Memorial Medical City (QMMC) and Quezon City General Hospital (QCGH), and live 

in Quezon City. 

 

The samples are stratified into pediatric and adult patient, and inpatient general ward and 

inpatient intensive care unit. Clustering method is also used by using Districts in Quezon City as 

basis. Quezon City is officially divided into four districts, but by the Quezon City Health Office 

surveillance report, it is divided into five districts, which are District 1, District 2, District 2A, 
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District 3, and District 4. Sampling fraction is considered to get the proportion of the patients 

within districts in the samples should be the same with the proportion of the patients in the 

sampling frame. The samples were proposed to have equal numbers in each site of two 

hospitals, previously to get self-weighted sample. But after analyzing the preliminary data given 

by Quezon City Health Office: patients’ distribution in each hospital per district in Quezon City; 

there was not enough number when considering sample fraction. Thus making equal number of 

samples in each research site is no longer taken as consideration. 

 

Sample size is calculated using the formula proportion to sample size, which has been done by 

Open Epi, an open source sample size calculator through www.OpenEpi.com, version 2.3.1. There 

were four rows which should be filled with some preliminary information. 

1. Population size. Based on last census year 2010 was having 2,960,627 people as residents 

(Quezon City Government, 2010). 

2. Anticipated frequency. It was set as 44%, regarding period of August to September 2011 

was responsible for 44% of dengue cases in the whole year of 2011. 

3. Absolute precision. It was set as 5%, regarding 95% Confidence of Interval 

4. Design effect. It was set as 1.0 for random sample. 

 

 

Figure 5. Calculating sample size using Open Epi version 2.3.1. 
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Sample inclusion criteria: those any dengue patients from Quezon City residents who admitted 

at Quirino Memorial Medical Center (QMMC) and Quezon City General Hospital (QCGH) as 

hospitalized patients, either in general ward or intensive care unit, and pediatric or adult cases, 

with diagnosis of Dengue Fever, Dengue Hemorrhagic Fever and Dengue Shock Syndrome, 

during period of August to September 2011. Quirino Memorial Medical Center as a four level 

hospital (teaching hospital), which is owned by central government, is chosen as the 

representative of one of the ultimate referral hospital in the country. Quezon City General 

Hospital is chosen as the representative of hospital owned by Local Government Unit (LGU). 

The idea of having representations from both central and local government is to anticipate 

differences in the costs based on prices of each items (e.g. drugs, laboratory examination and 

live supporting care), due to every level of governments has different items’ procurement 

methods. Period of August to September 2011 is chosen due to peak season of dengue cases in 

year 2011 which contribute to huge numbers of hospitalized patients from Quezon City. 

 

Sample exclusion criteria: any dengue cases with complication to other diseases, e.g. 

pneumonia, pleural effusion, etc, and also those dengue patients who admitted in private 

room. Dengue cases with complications are estimated to increase the hospitalization cost 

which may contribute to over estimation of the cost. Private rooms patients are also not 

selected due to basis rate of the rooms are higher than common wards, which mean only 

certain people could have the access and could not be standards for common people regarding 

financial issue. 

 

3.4. Estimation of hospitalized dengue treatment cost 

For obtaining first objective, which is to determine cost of hospitalized dengue treatment per 

patient in Quezon City, The Philippines, data has been collected from samples of selected 

patients with data extraction form by obtaining information from patients’ medical records and 

billing statement regarding services that patients had during hospitalization, i.e. drugs, 

laboratory examination, intra venous (IV) fluids treatment, blood transfusion, life supporting 

care, and hospitality services. Information from key informants has been used to crosscheck 
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typical treatment and required resources collected from the official documents. Key informants 

are dengue physician, laboratory staff, and billing section staff. Patients are divided into 4 

categories: pediatric and adult patients, and inpatient general ward and inpatient intensive care 

unit (ICU). Pediatric patients are those who aged 18 or bellow, while adult patients are those 

who aged more than 18 at the time of admission. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Estimating cost of hospitalized dengue per patient 

 

After establishing cost of hospitalized dengue per patients from the samples taken, then cost 

per hospitalized patient has been summarized in each category in order for gathering: 

 

1. Average cost of hospitalized dengue patient as inpatient general ward in Quirino Memorial 

Medical Center. 

2. Average cost of hospitalized dengue patient as inpatient intensive care unit in Quirino 

Memorial Medical Center. 

3. Average cost of hospitalized dengue patient as inpatient general ward in Quezon City 

General Hospital. 
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4. Average cost of hospitalized dengue patient as inpatient general ward in Quezon City 

General Hospital. 

 

Then unit cost of samples from two hospitals has been listed to get the total summary of the 

hospital cost in both hospitals. After that, as the purposed of the study is for establishing cost of 

hospitalized dengue in Quezon City period of August to September 2011, average hospitalized 

dengue patients’ cost of the total samples has been gathered. 

 

Finally from the secondary data from Quezon City Health Office of dengue reported cases, cost 

estimation per patient which was gathered from the average cost are multiplied with number 

of hospitalized cases reported in Quezon City during period of August to September 2011 to get 

the estimation of the total cost needed of hospitalized dengue cases during outbreak period of 

August to September 2011 in Quezon City, The Philippines, as mentioned in the second 

objective. 

 

3.5. Study limitations 

During the study implementation, a data extraction form was used for collecting data from each 

sample. It was stated there that there were two additional columns for collecting information 

of who paid for the services provided. But regarding the information was not available from all 

samples, it was difficult to extract the information either patients paid the services or social 

insurance. 

 

This study was not taken consideration of patients’ indirect cost, e.g. opportunity cost, as well 

as DALY (Disability Adjusted Live Years). Ideally, to estimate the real costs of hospitalized 

dengue, there should be information on the unit costs of inpatient and outpatient care in both 

public and private hospitals, in rural and urban areas. Public hospitals were chosen due to the 

reason that all kind of residents from rich to poor should have access the same access to public 

hospital and as the standards of how dengue hospitalized treatment should be. 
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3.6. Ethical Issues 

Patients as participants were not direct subjects of interview. All the data collected in this study 

was gathered from patients’ documents from hospitals, e.g. medical records and billing 

statement through data collection form. A permission to gather data from patients had been 

asked to the hospitals involved in this study, after approval from ethical committee as a 

requirement from the hospitals. 

 

To maintain confidentiality of the patients, there was no patients’ name and address in the data 

extraction form. Patients’ record numbers were used to do selection of the samples and for the 

identity in each data collection form. Interview was used only to dengue clinicians, laboratory 

staffs or billing section staff when necessary and was not recorded but only to gather 

information as a crosscheck from the information collected through patients’ documents in 

hospital. 

 

This study is based on an ongoing study by WHO-TDR in four Latin American and five Asian 

countries (Brazil, Peru, Dominican Republic, Mexico, Maldives, Sri Lanka, Malaysia, Indonesia, 

and Vietnam). A permission to conduct a similar study and take only some parts of the study to 

be taken out in the Philippines, which is not one of the target countries of the ongoing study, 

has been asked and approved by WHO-TDR via Dr. Axel Kroeger by e-mail. 
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4. Results 

 

4.1. Sample Size Calculation 

As mentioned in method section, sample size has been calculated using open source software 

named Open Epi version 2.3.1, accessed through internet, www.OpenEpi.com. Number of 

samples required have been established, which are at least 379 samples needed, considering 

95% confidence of interval. 

 

 

Figure 7. Sample size required for the study 

 

4.2. Demographic Characteristic 

4.2.1. Location 

By location in Quezon City, all four districts are affected by dengue, with highest proportion was 

in District 2 (37.69%), followed by District 2A (21.07), District 1 (14.91%), District 4 (13.46%), 

and District 3 (12.84%), within period of August to September 2011. Considering case 

proportion in each district, neither QMMC nor QCGH could fulfill the following proportion. Thus 

in samples, combining number of cases within QMMC and QCGH was done to get close to the 

proportion, then sample fraction could remain similar to case proportion within districts in 
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Quezon City. Total 380 patients were taken as samples, distributed from five districts based on 

the proportion. 

 

Table 1. Distribution of hospitalized dengue patients admitted during August to September 

2011, by district 

 

District QMMC QCGH QMMC+QCGH Total Quezon Sample 

No. (%) No. (%) No. (%) No. (%) No. (%) 

1 3 1.33 167 31.81 170 22.63 478 14.91 57 15 

2 10 4.42 259 49.33 269 35.82 1,209 37.69 143 37.76 

2A 42 18.58 76 14.48 118 15.71 676 21.07 80 21.05 

3 137 60.62 6 1.14 143 19.04 412 12.84 49 12.89 

4 34 15.04 17 3.24 51 6.79 432 13.46 51 13.42 

Total  226 100 525 100 751 100 3,207 100 380 100 

 

4.2.2. Age classification 

In the Philippines, age 0-2 3-5, 6-11, 12-15, 16-21, 22-35, and above 35 years old are 

categorized as infant, pre-school children, elementary school level, secondary school level, 

tertiary school, young adult, and middle to mature adult, respectively.  In both hospital, QMMC 

and QCGH, elementary school children contributed to the highest case number, while 

secondary and tertiary school level also shared high proportions. 
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Figure 8. Age distribution of dengue patients who admitted in Quirino Memorial Medical 

Center and Quezon City General Hospital during August to September 2011 

 

By age classification, adult and pediatric patients, proportions of the case were 20% for adult 

patients and 80% for pediatric patients in Quezon City, while in QMMC were 3% and 97%, and 

QCGH were 22% and 77%, respectively. 

 

 

 

 

 

 

 

 

 

 

Figure 9. Patients classification of pediatric and adult cases during August – September 2011 
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Age classification of adult and pediatric cases is also attached to 380 samples of patients. Thus 

20% and 80% proportion of adult and pediatric cases were distributed into 76 adult patients 

and 304 pediatric patients in total. Regarding none of both hospitals matched the proportion; 

combination from both hospitals is needed. Due to there were only seven adult patients 

admitted in QMMC during August to September 2011, 69 adult patients from QCGH were taken 

as samples. 

 

Table 2. Distribution of samples based on adult and pediatric classification. 

Sample Adult  Pedia Total 

QCGH 69 181 250 

QMMC 7 123 130 

Total 76 304 380 

 

4.2.3. Ward classification 

By ward admission classification, general ward and ICU, in QMMC there were 14 patients 

admitted in ICU and all of them were pediatric cases. While in QCGH there were no information 

regarding general ward or ICU patients due to manual medical record database which was 

written in a big book. 

 

Table 3. Sample distribution of hospitalized dengue patients admitted during August – 

September 2011, by ward classification in Quirino Memorial Medical Center and Quezon City 

General Hospital. 

QMMC QCGH 

Adult 

n = 7 

Pedia 

n = 218 

Adult 

n = 115 

Pedia 

n = 406 

General 

Ward 

ICU General 

Ward 

ICU General 

Ward 

ICU General 

Ward 

ICU 

7 0 204 14 n.i n.i n.i n.i 
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4.3. Degree of severity and length of stay 

By diagnosis classification, both hospitals using mix diagnosis classification, either the new 

classification: dengue without warning signs, dengue with warning signs, and severe dengue 

(WHO-TDR 2009); or the classic classification: dengue fever, dengue hemorrhagic fever (grade I-

III), and dengue shock syndrome (WHO-SEARO 2011). Grouping was done in combination from 

both classifications from both hospitals as mild: dengue without warning sign or DF; moderate:  

dengue with warning signs or DHF grade I – II; and severe dengue: severe dengue or DHF grade 

III – IV (DSS). Severe dengue patients were admitted in ICU, while mild and moderate dengue 

patients were admitted in general ward. 

 

Table 4. Dengue cases length of stay (in days) based on severity 

 Mild 

(n = 179) 

Moderate 

(n = 177) 

Severe 

(n = 24) 

Average 3.27 3.65 5.79 

 

Based on severity within samples, length of stays of mild and moderate cases were close, while 

mild cases was the shortest (3.27 days), moderate cases was 3.65 days, and severe dengue was 

the longest (5.79 days) on average. 

 

4.4. Cost analysis 

Within 380 samples of patients, the distributions of the patients were combined from both 

hospitals. ICU patients from QMMC were all taken as samples regarding small number of 

patients, while in QCGH, although there were no information of which patients admitted in ICU 

or not, but there were ten patients found who were admitted in ICU during period of August to 

September 2011. 
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Table 5. Summary of samples taken in Quirino Memorial Medical Center and Quezon City 

General Hospital 

Hospital Adult Pedia 

QMMC General Ward 7 109 

ICU 0 14 

QCGH General Ward 66 174 

ICU 3 7 

 

4.4.1. Quirino Memorial Medical Center 

Adult 

Among seven adult patients admitted in QMMC, all of them were taken as samples and there 

were no patients who were admitted in ICU. Average length of stay in general ward is 2.86 days 

and the average hospitalization cost for adult dengue patients in QCGH is PhP 5,025.93, which 

is consist of PhP 310, PhP 3,267.86, and PhP 1,448.07 for drugs and fluids, laboratory and 

diagnostic examinations, and room and other expenses, respectively. 

 

Table 6. Cost analysis of hospitalized adult dengue patients in Quirino Memorial Medical 

Center 

 Drugs and fluids Lab and 

diagnostic 

Room and 

others 

Total 

General Ward 310 3,267.86 1,448.07 5,025.93 

ICU 0 0 0 0 

Average 310 3,267.86 1,448.07 5,025.93 

 

Pediatric 

Among 218 pediatric patients admitted in QMMC, 123 of them were taken as samples and 

there were 14 patients who were admitted in ICU. Average length of stay were 3.74 and 5.26 

days in general ward and ICU, respectively and the average hospitalization cost for adult 

dengue patients in QCGH is PhP 8,687.61, which is consist of PhP 707.35, PhP 5414.92, and PhP 
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2550.57 for drugs and fluids, laboratory and diagnostic examinations, and room and other 

expenses, respectively. 

 

Table 7. Cost analysis of hospitalized pediatric dengue patients in Quirino Memorial Medical 

Center 

 Drugs and fluids Lab and 

diagnostic 

Room and others Total 

General Ward 408 4,672.61 2,020.56 7,001.17 

ICU 2,424.68 10,247.11 5,591.16 18,362.42 

Average 707.35 5414.92 2,550.57 8,687.61 

 

4.4.2. Quezon City General Hospital 

Adult 

Among 115 adult patients admitted in QCGH, 69 of them were taken as samples and there were 

three patients who were admitted in ICU. Average length of stay were 3.53 and 7.33 days in 

general ward and ICU, respectively and the average hospitalization cost for adult dengue 

patients in QCGH is PhP 6.816.53, which is consist of PhP 1,283.50, PhP 3,619.10, and PhP 

1,782.21 for drugs and fluids, laboratory and diagnostic examinations, and room and other 

expenses, respectively. 

 

Table 8. Cost analysis of hospitalized adult dengue patients in Quezon City General Hospital 

 Drugs and fluids Lab and 

diagnostic 

Room and 

others 

Total 

General Ward 1,116.36 3,471.03 1,574.42 6,316.14 

ICU 4,960.53 6,876.73 6,353.57 1,7825.10 

Average 1,283.50 3,619.10 1,782.21 6,816.53 
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Pediatric 

Among 406 pediatric patients admitted in QCGH, 181 of them were taken as samples and there 

were seven patients who were admitted in ICU. Average length of stay were 3.29 and 6.57 days 

in general ward and ICU, respectively and the average hospitalization cost for adult dengue 

patients in QCGH is PhP 5,666.25, which is consist of PhP 1,018.85, PhP 2,972.23, and PhP 

1,623.07 for drugs and fluids, laboratory and diagnostic examinations, and room and other 

expenses, respectively. 

 

Table 9. Cost analysis of hospitalized pediatric dengue patients in Quezon City General 

Hospital 

 Drugs and fluids Lab and 

diagnostic 

Room and 

others 

Total 

General Ward 953.25 2,860.56 1,479.54 5,338.35 

ICU 2,649.63 5,747.86 5,190.87 1,3816.93 

Average 1,018.85 2,972.23 1,623.07 5,666.25 

 

4.4.3. Achieving study objectives 

Estimating cost of hospitalized dengue treatment per patient in Quezon City, The Philippines. 

After analyzing average cost per patients per category in each hospitals. The samples were 

listed again and summarized to get the average cost of hospitalized dengue patients. Among 

308 samples, the average cost is PhP 6865.27, which is consist of PhP 949.83, PhP 3905.65, and 

PhP 1956.80 for drugs and fluids, laboratory and diagnostic examinations, and room and other 

expenses, respectively, with cost proportion of 57%, 29%, and 14% for laboratory and 

diagnostic examinations, room and other expenses, and drugs and fluids, respectively. 
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Figure 10. Average cost proportion of hospitalized dengue patients 

 

Estimating the total cost needed for hospitalized dengue cases during outbreak  period of 

August to September 2011 in  Quezon City, The Philippines 

An extrapolation of total cost estimation is gathered from the average hospitalized dengue 

patients’ cost of the samples, generated to number of dengue patients in each districts in 

Quezon City, and by the end summarized the total cost. During period of August to September 

2011, it is estimated that the total money spent for hospitalized dengue cases was PhP 

22,016,913,81. 

 

Table 10. Total estimation direct cost needed for hospitalized dengue patients during period 

of August to September 2011 in Quezon City 

District No. (%) Drugs and 

fluids 

Lab and 

diagnostic 

Room and 

others 

Total 

1 478 14.91 454,019.05 1,866,901.88 935,338.36 3,281,598.00 

2 1209 37.69 1,148,345.26 4,721,933.83 2,365,740.74 8,300,108.76 

2A 676 21.07 642,085.52 2,640,221.07 1,322,779.77 4,640,921.03 

3 412 12.84 391,330.23 1,609,128.82 806,191.22 2,828,490.33 

4 432 13.46 410,326.84 1,687,241.87 845,326.72 2,965,795.69 

Total 3207 100 3,046,106.89 12,525,427.46 6,275,376.80 22,016,913.81 
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5. Discussion 

 

5.1. Adjusting samples and method 

A Costing study usually does not require a sample size. The most common way of hospital 

based costing study are using two approaches: (1) taking some small samples of patients and 

generating the average cost; (2) or taking one most common cases of the disease in the 

hospital. But regarding small sample size would make a very large confidence of interval range, 

the study should be followed with a further step of analyzing uncertainty or sensitivity (Garg et 

al, 2008). Thus in this study, a sample size has been taken for obtaining confidence of interval to 

be not very large and also for a systematical calculation of the cost. 

 

This study is undergone based on sample size calculation using proportioned to sample size 

calculation, which means there should be a proxy of dengue cases proportion to determine the 

sample size. Proportion of 50% should be made when the investigator of a study could not find 

out or establishing the prevalence of a disease. In this study, the proportion was set on 44%, by 

calculating number of hospitalized dengue cases during period of August to September 2011 in 

Quezon City, the Philippines, divided to number of hospitalized dengue cases during the whole 

period of 2011. A better proxy of the proportion could actually been done by calculating 

number of hospitalized dengue cases during period of August to September 2011 in Quezon 

City, the Philippines, divided to number of all hospitalized cases of any diseases during the same 

period of August to September 2011. But this came as limitation due to accessibility of 

obtaining all hospitalized cases data. 

 

By distribution of Quezon City people’s residences, District 2 and District 2A were dominating 

the proportion of dengue cases. Based on Quezon City census 2010, both districts (officially one 

district as District 2), had the biggest population in Quezon City, thus it might be reasonable 

that both districts contribute to highest proportions. In the samples taken, QCGH was the 

hospital that could fulfill the proportion requirements in the Quezon City for District 2, due to it 

is located there, and could be also the reason QCGH at the period of August to September 2011 
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had more patients than QMMC. While QMMC, due to it is located in District 3, patients from 

there were dominating the wards. 

 

There were some limitations in analyzing the unit cost per patient in the study for both 

hospitals. In the methodology, previously it was set to cluster based by districts, but both 

hospital if undergone calculation by each hospital could not fulfill the proportion required. 

Thus, a combination among two hospitals was taken as consideration (as seen in Table 1). Also 

not all category could be randomly selected due to limited number of patients, i.e. there were 

only seven adults of hospitalized dengue patients in QMMC with no one admitted in ICU, while 

for pediatric patients, there were 14 patients admitted in ICU and were all taken as samples; 

also in QCGH, the database were manually recorded in a big book of adult and pediatric cases, 

thus there were no information of which patients were admitted in general ward or ICU, unless 

the investigator tried to figure out every patient. 

 

5.2. What composed the cost? 

As shown in Figure. 7, room and other expenses shared the second rank proportion of hospital 

cost at 29%. While for hospital’s room itself contributed as the biggest within the category’s 

cost due to it appeared as daily cost and the calculation was multiplied with the duration of 

patient’s stayed in hospital. Both hospitals had variation in room prices (see Annex. 7 and 

Annex. 8) and room charges for ICU were the most expensive. Some disposable things, although 

the prices were not expensive, but when they appeared often in quantity, also contributed to 

the cost. 

 

For treatment, dengue does not require advance medication but only for fever itself and fluid 

replacement therapy, although in severe cases, blood transfusion and shock management 

might be required. Restriction of anti-pyretic given was contributing to low-share of the cost. 

Avoidance of ibuprofen, aspirin and non-steroid anti inflammatory drugs (NSAIDs) are 

recommended and the safe choice suggested is paracetamol (Kalayanarooj 2008; WHO-TDR 

2009; WHO-SEARO 2011), while paracetamol’s cost is not expensive and in both hospital as 
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well, but when it came as quantity, paracetamol often contributed to the cost. Fluid 

replacement’s cost might be varied in each patient due to monitoring fluids input and output 

should be taken as consideration. The common IV fluids therapy for critical phase using isotonic 

solution such as NSS and RL or with combination of additional 5% dextrose (Kalayanarooj 2008; 

WHO-TDR 2009) should be monitored carefully with anticipation of hypervolemia that could 

lead to other extra treatments and additional duration of stay which means also extra costs. 

This need to be taken as consideration regarding drugs and fluids are the essential things and 

might be the main reason for patients to seek for health and be admitted in hospitals. Thus 

more sensitive and specific laboratory examination is needed to make the examination simpler 

and avoid repetition in order to make proper treatment, and the cost could be reduced. 

 

Laboratory and diagnostic tools shared the biggest proportion of cost, 57%, due to dengue 

patients should be monitored carefully. WHO-SEARO (2009) suggested that several laboratory 

tests need to be taken as considerations in diagnosing and monitoring dengue. CBC, 

electrolytes, renal and liver function tests, coagulogram, and also chest x-ray are part of 

diagnostic tools for monitoring dengue, while antigen tests are used for dengue confirmation, 

as recommended for dengue outbreak preparedness (WHO-SEARO 2011). 

 

Thrombocytopenia is commonly experienced by dengue patients and also followed with 

increasing hemoconcentration level that should be monitored, thus CBC consist of white blood 

cell (WBC) count, platelet count, differential count, and hematocrit is needed (Kalayanarooj 

2008). More days patients stay in hospital, more CBC need to be taken, and it means that more 

costs included in the hospital bills. As basic test, CBC is needed for monitoring patient’s daily 

condition. It is shown that in both hospitals, CBC tests were performed to any patients in any 

degree of severity from mild to severe. 
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Table 11. Percentage of patients who got checked with recommended laboratory and 

diagnostic tools 

 mild 

(n = 179) 

moderate 

(n = 177) 

severe 

(n = 24) 

 n (%) n (%) N (%) 

CBC with platelet count 179 (100.00) 177 (100.00) 24 (100.00) 

Antigen detection             

     NS1 86 (48.04) 154 (87.01) 10 (41.67) 

     IgM/IgG 48 (26.82) 61 (34.46) 14 (58.33) 

Electrolytes       

     Sodium 179 (100.00) 177 (100.00) 24 (100.00) 

     Potassium 179 (100.00) 177 (100.00) 24 (100.00) 

     Chloride 179 (100.00) 177 (100.00) 24 (100.00) 

Renal function test       

     BUN 143 (79.89) 177 (100.00) 24 (100.00) 

     Creatinine 143 (79.89) 177 (100.00) 24 (100.00) 

Liver function test       

     SGOT 137 (76.54) 177 (100.00) 24 (100.00) 

     SGPT 137 (76.54) 177 (100.00) 24 (100.00) 

Coagulogram       

     PTT 81 (45.25) 177 (100.00) 24 (100.00) 

     APTT 81 (45.25) 177 (100.00) 24 (100.00) 

Chest X-Ray 179 (100.00) 177 (100.00) 24 (100.00) 

 

Dengue antigen detection is also needed as confirmation of the diagnosis. Nowadays, there is a 

diagnostic test which highly sensitive and specific, that available for confirming dengue by 

detecting antigen, called NS1 (Srikiatkhachorn 2009). It should be performed within first five 

days of febrile phase, and require only once in each patient. Another antigen detecting method 

is using IgM/IgG ratio which nowadays also more popular than previous method using HI test 

(WHO-TDR 2009). Both hospitals used antigen detection test, but QMMC chose to use IgM/IgG 

ratio, while QCGH chose to use NS1, and both tests were performed once in each patient for 
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any degree of severity. Both antigen tests are expensive (as seen in Annex. 7 and Annex. 8), NS1 

at QCGH was PhP 780, while IgM/IgG ratio at QMMC was PhP 990. 

 

The more severe dengue cases, the more tests should be performed. Evidence of plasma 

leakage is used to distinguish between DF and DHF (WHO-SEARO 2011) or dengue without 

warning signs and with warning signs (WHO-TDR 2009). Hemodynamic and bleeding time needs 

to be assessed in anticipating hypotensive shock, thus several tests i.e. electrolytes, PTT and 

aPTT need to be taken, as well as organ impairment assessment as criteria for hospital 

admission, and the tests were done to patients, especially when the disease getting more 

severe and those tests contribute to more costs. 

 

5.3. Who paid for dengue hospitalization? 

QMMC and QCGH are combination of national and local government owned public hospitals. 

Both hospitals are located in Quezon City and serve mostly NCR residents in the Philippines. For 

obtaining first objective which is determining cost of hospitalized dengue treatment per patient 

in Quezon City, the Philippines, average cost generated from all samples of patients was taken. 

The average cost per patient in this study which is sourced from those two hospitals, PhP 

6,865.27 or more or less around USD 143 (estimation USD 1 at PhP 48), is less expensive than 

hospitalization costs at public hospitals for dengue patients in Malaysia, in which patients in 

Malaysia have to spend RM (Ringgit Malaysia) 771.2 or more or less USD 257 (estimation USD 1 

at RM 3) but Malaysian citizens were covered by 100% social insurance, and average cost in the 

Philippines was more expensive than dengue patients spent for hospitals in India where patient 

have to spend USD 117 (Garg et al 2008; Romualdez et al 2011; Tangcharoensathien et al 2011; 

Shepard et al 2012). But in this study, the cost measured was only the direct cost of 

hospitalization i.e. drugs and fluids, laboratory examinations and diagnostics, and room and 

other direct expenses, while in other studies, beside direct cost; DALYs, lost of opportunity, and 

other indirect costs were also taken as consideration (Suaya 2006; Garg et al 2008; WHO-TDR 

2009; Shepard 2011). 
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In the Philippines, there are three major groups of payers for health care: (1) national and local 

governments; (2) social health insurance; and (3) private source. Among 38% of Filipinos at 

national level and 51.3% of Filipinos at NCR level (where Quezon City is located) who were 

members of PhilHealth (NDHS 2008), utilization of PhilHealth among members had shown 

decreasing trends from 5.21% to 3.88% since 2002 to 2006 for all sectors (Sponsored Program 

(SP), Government-employed, Private-employed, Individually-Paying Program (IPP), Overseas 

Filipino Workers (OFW) program, and Non-paying program). The Non-paying program also 

showed decreasing utilization percentage from 61.67% to 40.97%, from 2003 to 2006 

(Romualdez et al 2011). Thus, it might be possible as well that those PhilHealth members 

hospitalized as dengue patients are not taking PhilHealth benefits and the dengue 

hospitalization cost that was estimated in this study, remains as patients’ burden and they have 

to find out their own payment sources and the most common is still OOP method, while the 

private insurance only covered 2.2% Filipinos and 5.4% in NCR (NDHS 2008). 

 

Table 12. PhilHealth utilization rates (%), 2002 - 2006 

Year All 

sectors 

SP Government-

employed 

Private-

employed 

IPP OFW 

Program 

Non-paying 

program 

2002 5.21 1.69 8.8 6.82 2.02 - - 

2003 4.8 2.3 8.29 5.43 2.52 - 61.67 

2004 3.86 2.08 7.51 4.8 2.75 - 81.23 

2005 4.92 2.1 7.11 4.41 5.14 - 52.19 

2006 3.88 1.83 6.29 3.76 7.27 2.04 40.97 

Source: Romualdez et al 2011 

 

With annual average family income PhP 172,730 at national level and PhP 310,860 at NCR level 

(Romualdez et al 2011), paying the hospitals PhP 6865.27 for inpatient dengue cases is almost 

50% in the Philippines and 25-30% in NCR of average monthly family income. Although for 

average people in Quezon City, it could not be categorized as financial catastrophe which 

defined as 40% of family income, but it might be serious financial catastrophes for poor people 

and could lead the poor people to not use the health services or not receive treatment early. 
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Moreover if the calculation including indirect costs i.e transport cost, loss of productivity, etc, it 

would be more catastrophic for poor patients (World Health Report (WHR) 2010). 

In Quezon City where dengue happens all year round with peak seasons within last five years as 

appeared in Figure. 3 during August to September following wet season, OOP for hospitalized 

dengue also shared huge portion. Around 48.4% of PhP 22,016,913.81 as the estimation of total 

money spent for direct cost of dengue hospitalization during August to September 2011, was 

coming from the patients themselves which was estimated PhP 10,656,185.98 due to not 

covered of any insurance (NDHS 2008). This number needs to be taken as a consideration, 

regarding 32.9% of Filipinos (data year 2006) were still at poor level and 79.1% (see Table. 13) 

Filipinos at the lowest wealthy level were not covered with any kind of insurance (Romualdez et 

al 2011; NDHS 2008). Thus, it could be estimated that around 26% of Filipinos have to pay their 

own medical cost, and they are poor. If it is extrapolated to dengue case in Quezon City, 

hospitalization burden during August to September 2011 for poor people is around 26% of PhP 

22,016,913.81 or PhP 5,724,398.6. 

 

Table 13. Percentage of health insurance coverage in the Philippines 

 No Insurance Any Insurance PhilHealth 

Philippines 57.8 42.0 37.7 

NCR 48.4 51.3 43.0 

Wealth quintiles    

     lowest 79.1 20.6 19.6 

     second 68.9 31.0 28.6 

     middle 60.2 39.4 35.3 

     fourth 46.0 53.8 48.2 

     highest 34.7 65.0 57.0 

Source: NDHS 2008 
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The calculations could be an extrapolation for the following years, regarding dengue cases 

trend is increasing year by year. Thus, government of Quezon City should consider that this is a 

big amount of money, and also should consider that in some patients, especially poor patients 

or patients belongs to charity ward; minimizing OOP should be done by increasing PhilHealth 

coverage. Then an Infestation in public health sector for overcoming dengue problem is 

required. But there should be a further study in making comparison between public health cost 

for overcoming dengue and dengue hospitalization cost, which means preventive compare to 

treatment. Moreover, there should be a following study of a more effective and efficient public 

health action in overcoming dengue problem; in order to avoid the total cost needed that 

mentioned in this study, which was spent just for treatment. 

 

5.4. Outbreak preparedness 

 

 

 Source: WHO-WPRO 

Figure 11. Dengue incidence rate in the Philippines (per 100,000) 

 

Dengue cases in the Philippines are showing increasing trend. From year 2004 to 2009, dengue 

incidence was growing steadily, but from 2009 to 2010 the escalating incidence rate was 

multiplying more than double, 62.86 to 144.55. While in Quezon City, within last five years from 
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year 2007 to 2011, as shown in Figure 3, the peak season of dengue cases is always starting on 

July following the wet season, and increasing from August to September, and it always had 

increasing cases year by year, especially from 2010 to 2011 when there was an excessive 

escalation of dengue cases.  

 

Unfortunately the starting of wet season also means that the summer vacation of school-aged 

children is over. Summer vacation in the Philippines is usually started on the third week of 

March and finished on the first week to the third week of June annually. Also the end of 

summer vacation is usually followed by the beginning of school year. As performed in Figure 7, 

school-aged children were dominating the cases in the samples taken. The age group of 6 – 11 

years old made huge gap to the pre-school group, more than double in QMMC (84 to 30 cases), 

and almost double in QCGH. The other school-aged group was also sharing the domination of 

the cases, while in young adult group, dengue cases were decreasing. Considering the figure 

that breaking down the number of cases based on age group which dominated by school-age 

children, in both hospitals, pediatric patients (age < 18 years old) were dominating the dengue 

cases in Quezon City, and both were also in coherence with adult to pediatric patients’ 

proportion of 20% to 80% in Quezon City as performed in Figure 8. 

 

Together with eight other infectious diseases e.g. acute lower respiratory tract infection, 

pneumonia, acute watery diarrhea, bronchitis, influenza, tuberculosis, malaria, and acute 

febrile illness, in 2008 dengue appeared as top ten causes of morbidity in the Philippines, while 

the other two were non-communicable diseases (WHO-WPRO 2010). It means that dengue 

would be still a problem in the future years and considering that spending for hospitalization as 

estimated in this study showed that dengue is a high cost disease due to also it is a high volume 

disease. 

 

Following the rainy season, hospitals should also have some preparedness for anticipating 

outbreak, especially related to logistics for dengue patients’ management. WHO-SEARO (2011) 

recommended that an organization of a rapid response team should be coordinated by the 
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national program with composition of: (1) frontline health-care centre; (2) emergency 

department; (3) medical team; (4) laboratory team; and (5) epidemiology team. Anticipation of 

escalating number of hospitalized dengue patients should be taken as consideration by the 

hospitals which have three (emergency, medical, and laboratory team) out five members of 

rapid response team. Government, either LGU or national level should have actions, either 

planned or immediate response, otherwise there would be spending more than PhP 22 millions 

in Quezon City and much bigger in the Philippines, and waste within few months following the 

outbreak period. 
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6. Conclusion 

 

When a resident of Quezon City is diagnosed with dengue and has to be admitted in hospital, 

more or less an estimation of PhP 6865.27 should be paid for hospitalization treatment. The 

question would be who is going to pay for the cost, either the payment method is OOP or there 

is a mechanism that taken over the patients’ direct costs in hospital. Since 1995, by the National 

Health Insurance Act (RA7875), PhilHealth was created. It has been growing as a solution for 

Filipinos when have to deal with medical services. It is aimed to have universal coverage 

although many Filipinos have not covered yet. Around 57.8% Filipinos at the national level and 

48.4% at NCR level had no insurance (NDHS 2008), and it means that OOP had been the method 

for them when dealing with medical bills. 

 

It was extrapolated that from PhP 22,016,913.81 as estimated total direct cost that was spent 

for dengue hospitalization cases, around PhP 10,656,185.98 had to be paid by patients 

themselves in dealing with dengue when admitted in hospitals in Quezon City during outbreak 

period of August to September 2011. The money spent was only for two months for an 

outbreak, and the amount of money that had been spent the whole year was much bigger. 

Unfortunately, the dengue trends in Quezon City have shown increasing trends (see Figure 3). 

The following years, dengue would be still remained as a threat with the possibility of 

increasing cases and the required amount of money for treating dengue cases in hospitals 

would be growing as well. Moreover poor people in the Philippines composed 32.9% of the 

population (Romualdez 2011) and NDHS (2008) stated that 79.1% of Filipinos at the lowest 

wealthy level had no insurance. It could be catastrophic for poor people when they have no 

insurance and have to deal with dengue. It was estimated that around PhP 5,724,398.6 had to 

be paid to the hospitals by the poor during period of dengue outbreak August to September 

2011. 
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Since PhilHealth establishment, the coverage has been increasing. There is a hope that 

PhilHealth would achieve universal coverage, thus problem of OOP would also be solved. In the 

meantime, it might also be a solution that community based health insurance (CBHI) could be 

developed in the Philippines. For example in rural area of Senegal, CBHI made an impressive 

reduction of OOP (Jϋtting 2003) and CBHI itself is a program that is managed at community-

based level, aimed to help the community covered with the program in dealing with medical 

services payment (Tabor 2005). Solutions for helping the poor dealing with OOP to be not a 

catastrophic spending have to be carried out. An estimation of average payment of PhP 

6,865.27 for dengue direct hospitalization cost could be serious financial catastrophes for 

Quezon City poor people. As the average annual income at NCR level was PhP 310,860 and the 

average monthly income was PhP 25,905, for average people in Quezon City, dengue 

hospitalization cost consumed 25 – 30% of the monthly income; while poor people lived below 

average and WHR (2010) stated that when the medical spending reached 40% of family income, 

it is categorized as financial catastrophe. 

 

While PhilHealth coverage should increase and reach universal coverage, public health 

intervention  for dengue should also be more intensified as the dengue cases keep increasing in 

the Philippines (see Figure 11) or specifically in Quezon City (see Figure 3).  Since May 1993, 

there has been a resolution for dengue prevention and control that obliged the WHO Member 

States where dengue is endemic to execute strategies against dengue: (1) selective integrated 

mosquito control with community and inter-sectoral participation; (2) active disease 

surveillance based on strong health information systems; (3) emergency preparedness; (4) 

capacity-building and training; and (5) intensive research on vector control (WHO-SEARO 2011). 

These items should be more intensified, especially the Philippines experienced dengue 

increasing trends. 

 

A comparison of cost that is spent for public health interventions and cost for dengue 

treatment would also be interesting to find out. This study has limitations only occurring direct 

cost of dengue hospitalization, without measuring patients’ spending on indirect cost, thus a 
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more comprehensive dengue costing study in the Philippines including both public health 

intervention cost and cost during dengue treatment should be carried out in the future in order 

to develop more effective and efficient dengue interventions with the hope that dengue cases 

not increasing anymore but decreasing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



46 

 

7. Bibliography 

 

Clark, DV., Mammen, JR., MP., Nisalak, A., Puthmethee, V., Endy, TP. (2005). "Economic Impact 

of Dengue Fever/Dengue Hemorrhagic Fever in Thailand at The Family and Population Levels." 

American Journal of Tropical Medicine and Hygiene, vol. 72, no. 6, pp. 786-791. 

 

Cruz, EI., Salazar, FV., Aure, WE., Torres, EP. (2008). "Aedes Survey of Selected Public Hospitals 

Admitting Dengue Patients in Metro Manila, Philippines." Dengue Bulletin, vol. 32, pp. 171-177. 

 

Department of Health Philippines 2011, ‘Dengue Surge in Luzon’, viewed at 31 March 2012, 

<http://dev1.doh.gov.ph/content/dengue-surge-luzon>. 

 

Descloux, E., Mangeas, M., Menkes, CE., Lengaigne, M., Leroy, A., Tehei, T., Guillamot, L., 

Teurlai, M., Gourinat, AC., Benzler, J., Pfannstiel, A., Grangeon, JP., Degallier, N., De Lamballerie, 

X. (2012). "Climate-based models for understanding and forecasting dengue epidemics." PLoS 

Neglected Tropical Disease, vol. 6, no. 2, pp. e1470. 

 

Eddlestone, M., Davidson, R., Brent, A., Wilkinson, R., 2008, “Oxford handbook of tropical 

medicine,” third edition, Oxford University Press. 

 

Garg, P., Nagpal, J., Khairnar, P., Seneviratne, SL. (2008). "Economic burden of dengue 

infections in India." Transactions of the Royal Society of Tropical Medicine and Hygiene, vol. 

102, no. 6, pp. 570-577. 

 

GMA news online, 19 August 2011, “Dengue reaches alert threshold in Quezon City” viewed 15 

June 2012, <http://www.gmanetwork.com/news/story/229531/news/nation/dengue-reaches-

alert-threshold-in-quezon-city>. 

 



47 

 

GMA news online, 19 August 2011, “Dengue cases in NCR double; nantionwide figure declines, 

viewed 15 June 2012,  

<http://www.gmanetwork.com/news/story/229879/news/nation/dengue-cases-in-ncr-double-

nationwide-figure-declines> 

 

Jϋtting, J., 2003, “Do community-based health insurance schemes improve poor people’s access 

to health care? Evidence from rural Senegal,” Elsevier, vol. 32, no.2, pp. 273-288. 

 

Kalayanarooj, S, 2011, "Clinical Manifestations and Management of Dengue/DHF/DSS." Tropical 

Medicine Health, vol. 39, no. 4, pp. 83-87. 

 

Manaloto, CR., Songco, RS., Leus, CD., Hayes, CG. (1987). "Observation on Hospitalized Dengue 

Patients in Manila." Philippines Journal of Microbiology and Infectious Disease, vol. 16, no. 2, 

pp. 37-41. 

 

Manila Bulletin online, 15 August 2011,  “Dengue outbreak in 16 towns”, viewed 15 June 2012,  

<http://www.mb.com.ph/node/330806/dengue-outbreak-16-town> 

 

Oishi, K., Mapua, CA., Carlos, CC., Cinco-Abanes, MTDD., Saito, M., Inoue, S., Morita, K., 

Natvidad, FF. (2006). "Dengue and other Febrile Illness among Children in the Philippines." 

Dengue Bulletin, vol. 30, pp. 26-34. 

 

Owen O’Donnell, Eddy van Doorslaer, Ravi P. Rannan-Eliya, Aparnaa Somanathan, Shiva Raj 

Adhikari, Baktygul Akkazieva, Deni Harbianto, Charu C. Garg, Piya Hanvoravongchai, Alejandro 

N. Herrin, Mohammed N. Huq, Shamsia Ibragimova, Anup Karan, Soon-man Kwon, Gabriel M. 

Leung, Jui-fen Rachel Lu, Yasushi Ohkusa, Badri Raj Pande, Rachel Racelis, Keith Tin, Kanjana 

Tisayaticom, Laksono Trisnantoro, Quan Wan, Bong-Min Yang, Yuxin Zhao 2008, ‘Who pays for 

health care in Asia?’, Journal of Health Economics, vol. 27, pp. 460–475. 

 



48 

 

Pham, HV., Doan, HT., Phan, TT., Minh, NN. (2011). "Ecological factors associated with dengue 

fever in a Central Highlands province, Vietnam." BMC Infectious Disease, vol. 11, pp. 172. 

 

Philippines daily inquirers, 19 August 2011, “Quezon City sets bloodletting on Monday for 

dengue patients,” viewed 27 August 2012, <http://newsinfo.inquirer.net/44363/quezon-city-

sets-bloodletting-on-monday-for-dengue-patients>. 

 

Quezon City Gorvernment, n.d., “Population distribution”, viewed 16 April 2012, 

<www.quezoncity.gov.ph/index.php?option=com_content&view=article&id=235&Itemid=352>. 

 

Quezon City Government, 2011, “QC wages all-out war against dengue,” viewed 15 June 2012,  

<http://www.quezoncity.gov.ph/index.php?option=com_content&view=article&id=300:qc> 

 

Romualdez, AG., De La Rosa, JFE., Flavier, JDA., Hartigan-Go, KY., Lagrada, LP., David, LC., 2011, 

“The Philippines Health System Review,” World Health Organization. 

 

Schwartz, E 2008, "Seasonality, Annual Trends, and Characteristics of Dengue among Ill 

Returned Travelers, 1997 - 2006." Emerging Infectious Diseases, vol.  14, no. 7, pp. 1081-1088. 

 

Shepard, DS., Coudeville, L., Halasa, YA., Zambrano, B., Dayan, GH. (2011). "Economic impact of 

dengue illness in the Americas." American Journals of Tropical Medicine and Hygiene, vol.84, 

no.2, pp. 200-207. 

 

Suaya, JA., Shepard, DS., Beatty, ME. (2006). "Dengue: Burden of Disease and Cost of Illness." 

World Health Organization. 

 

Srikiatkhachorn, A., 2009, “Plasma leakage in dengue hemorrhagic fever,” Thromb Haemost, vol 

102, pp. 1042-1049. 

 



49 

 

Suaya, JA., Shepard, DS., Siqueira, JB., Martelli, CT., Lum, LCS., Tan, LH., Kongsin, S., Jiamton, S., 

Garrido, F., Montoya, R., Armien, B., Huy, R., Castillo, L., Caram, M., Sah, BK., Sughayyar, R., Tyo, 

KR., Halstead, SB 2009, "Cost of Dengue Cases in Eight Countries in the Americas and Asia: A 

Prospective Study" American Journals of Tropical Medicine and Hygiene, vol. 80, no. 5, pp. 846-

855. 

 

Tabor, SR., 2005, “Community-based health insurance and social protection policy,” Social 

Protection Unit Human Development Network, The World Bank. 

 

Viroj Tangcharoensathien, Walaiporn Patcharanarumol, Por Ir, Syed Mohamed Aljunid, Ali 

Ghufron Mukti, Kongsap Akkhavong, Eduardo Banzon, Dang Boi Huong, Hasbullah Thabrany, 

Anne Mills 2011. Health-financing reforms in southeast Asia: challenges in achieving universal 

coverage. Lancet, vol. 377, pp. 863–73. 

 

World Health Report, 2010, ‘Health system financing: The path to universal coverage’, World 

Health Organization 

 

WHO-SEARO, 2011, “Comprehensive guidelines for prevention and control of dengue and 

dengue hemorrhagic fever,” Revised and expanded edition, World Health Organization – 

Regional office for South-East Asia. 

 

WHO-TDR, 2009, "Dengue guidelines for diagnosis, treatment, prevention and control." World 

Health Organization New Edition. 

 

WHO-WPRO, 2010, “WHO country cooperation strategy for the Philippines 2011 – 2016,” 

World Health Organization. 

 

WHO-WPRO, 2011, “Incidence rates of dengue fever and dengue hemorrhagic fever (DF/DHF) 

in the Western Pacific Region, 2004 – 2010,” World Health Organization. 



50 

 

8. Annexes 

 

Annex 1. Declaration of Originality 

 

This thesis is the result of independent investigation. Where my work is based on the work of 

others, I have made appropriate acknowledgements.  

I declare that this study has not already been accepted for any other degree nor is it currently 

being submitted in candidature for any other degree.  

 

 

 

 

September 7, 2012 

 

 

Nandyan N. Wlastonegoro 

 

 

 

 

 

 

 

 

 

 

 

Annex 2. Acknowledgement 



51 

 

 

This wonderful journey since I flew from Jakarta to Berlin last year is finally going to be over. 

Many fruitful experiences I had already learned and built my personal character, and hopefully 

could bring me into a better human being. The final achievement of this master programme in 

international health would not be accomplished without any advices, supports, helps, and 

critics from my dearest colleagues, friends, and family.  Thus, in a very respectful way, I would 

like to say thanks to: 

 

1. Dr. Matthias Borchert, Course Director of Master Programme in International Health, Charité 

Universitätmedizin, Berlin Germany; the first one that telling me I was accepted into this 

excellence programme, our beloved guru who was always available for his master students. 

2. Frau. Petra Meyer, our DAAD contact person; the one that always available for any 

complaints from her Stipen holders 

3. Frau Gisella Schillings, our course manager in Charité Universitätmedizin, Berlin Germany; the 

one that arrange all activities in ITM Charité campus for us. 

4. All professors and lecturers of the International Health Programme, both from Charité 

Universitätmedizin, Berlin, Germany and Universitetet i Bergen, Bergen, Norway; those who 

have enriched my knowledge. 

5. All tutors of the International Health Programme, both from Charité Universitätmedizin, Berlin 

Germany and Universitetet i Bergen, Bergen, Norway; many thanks for all the supports given. 

6. Dr. Marife C. Yap, my thesis adviser from Ateneo de Manila, the Philippines; millions thanks 

for your advices and supports for me to achieve this final master thesis. 

7. Ma’am Johanna Banzon, also my thesis adviser from Ateneo de Manila, the Philippines; 

what could I say to you? Buckets of thanks might be not enough in expressing my gratitude 

for you. You are always smiling and I do really owe you so much! 

8. Dr. Reyes from Quirino Memorial Medical Center, Dr. Corpus from Quezon City General 

Hospital, and Dr. Cruz from Quezon City Health Office; many thanks for allowing me doing 

this study, and accessing your facilities. 



52 

 

9. Ms. Khrisna and Ms. Shine from Ateneo de Manila, the Philippines; the one that always 

being my nice guide since my arrival in the Philippines. 

10. My beloved DAAD fellow students, Dr. Lamia’a Borhan from Egypt and Dr. Luis Jimenez 

from El Salvador; finally we made it! 

11. Dr. Yodi Mahendradhata, my mentor and guru from Universitas Gadjah Mada, Yogyakarta, 

Indonesia; I do not know how to express my gratitude to you, sir. That you always give me a 

way is the best thing that I’ve ever had. But I do know that I should respect you very much 

and it is a great honor for me to be your disciple. 

12. My beloved family, Mom Nuri and Dad Tri Harjun, the ones those are always been my 

inspirations. Also my lovely wife Mimi and son Daren, you are always been my reason to 

survive. 

13. And finally, my best gratitude, I should give to The All Mighty, O my Lord Allah. The One that 

I’m hanging to, the one that showing me everything, good and bad, happiness and sadness. 

Quoting from Surah Al-Fatiha from Quran al-Kareem: “Ihdina s-sirata l-mustaqim” O my 

Lord, please always show us the straight path to find Your truth! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



53 

 

Annex 3. Curriculum Vitae 

 

Name : Nandyan Nurlaksana Wilastonegoro 

Place and Date of Birth : Yogyakarta, November 22nd 1984 

Sex : Male 

Status : Married 

Address : Gampingan Baru 13, RT42, RW 09, 

Wirobrajan, Yogyakarta, Indonesia, 55253 

Phone/Fax : +62-274-511621 

Mobile Phone : +62-813-28843888 

E-mail : nandywilasto@gmail 

 

Education 

2011 – 2012 : Master of Science candidate, Post Graduate Programme in International 

Health, Charité Universitätmedizin, Berlin, Germany. 

2006 – 2009 : Medical Doctor, School of Medicine, Universitas Gadjah Mada, Indonesia. 

2002 – 2006 : Bachelor of Medicine, School of Medicine, Universitas Gadjah Mada, 

Indonesia. 

1999 – 2002 : SMU Negeri 1, Yogyakarta, Indonesia (Tertiary School). 

1996 – 1999 : SMP Negeri 5, Yogyakarta, Indonesia (Secondary School). 

1994 – 1996 : SD Negeri Keputran 5, Yogyakarta, Indonesia (Elementary School). 

1993 – 1994 : SD Negeri 02, Martapura, South Sumatera, Indonesia (Elementary 

School). 

1991 – 1993 : SD Negeri 01, Baturaja, South Sumatra, Indonesia (Elementary School). 

1990 – 1991 : SD Negeri 01, Pinrang, South Sulawesi, Indonesia (Elementary School). 

 

Short Courses and Conferences Experience 

2012 : • Experimental Epidemiology, Universtetet i Bergen, Norway. 

• Observational Epidemiology: Survey; Cohort; and Case-control Studies, Universtetet i 

Bergen, Bergen, Norway. 

• Global TB Epidemiology and Intervention, Universtetet i Bergen, Bergen, Norway. 

• The Global HIV Epidemic and Research Challenges to Improve Prevention, Universtetet 
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i Bergen, Bergen, Norway. 

• Advance Vaccinology, Charité Universitätmedizin, Berlin, Germany. 

• Health economics, economic evaluation and evidence-based decision-making, Charité 

Universitätmedizin, Berlin, Germany. 

2011 : • World Health Summit 2011, Berlin, Germany. 

• Core course program in international health: Concepts and Research Methods; Health 

Problems and Laboratory; and Health Systems, Charité Universitätmedizin, Berlin, 

Germany. 

2010 : • 1st Indonesian Health System Information Forum; WHO, World Bank and Faculty of 

Medicine Universitas Gadjah Mada. 

2009 

 

 

2007 

: 

 

 

: 

• International TropEd Serial Course on Health Sector Reform and Finance; World Bank, 

TropEd European Union, Faculty of Medicine Universitas Gadjah Mada, Yogyakarta, 

Indonesia. 

• Quality Management System Training on ISO 9001:2000, Universitas Gadjah Mada. 

2006 : • Basic Life Support Training at Sardjito Hospital, Faculty of Medicine, Universitas Gadjah 

Mada. 

2005 : • 1st Indonesian Medical Students Conference, Makassar, Indonesia 

2004 : • 25th Asian Medical Student Conference, Bangkok, Thailand. 

• Statistical Analysis using SPSS Software at Department of Public Health, Faculty of 

Medicine, Universitas Gadjah Mada. 

 

Working Experience 

Sept 2010 – June 2011 : Consultant Assistant on Public Health Division, Center for Health Service 

Management, Universitas Gadjah Mada, Yogyakarta, Indonesia. 

Feb 2010 – Aug 2010 : Consultant Assistant on Indonesian TB Strategic Plan 2010 – 2014, TB 

Sub-Directorate, Indonesian Ministry of Health, Jakarta, Indonesia. 

Feb 2010 – Aug 2010 : Consultant Assistant on The Making of TB Proposal for Global Fund 

Round 10, TB Sub-Directorate, Indonesian Ministry of Health, Jakarta, 

Indonesia. 

Apr 2009 – Jan 2010 : Research Assistant on Yogyakarta Municipality’s Surveillance – Response 

System Strengthening, Faculty of Medicine, Universitas Gadjah Mada, 
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Yogyakarta, Indonesia 

Mar 2009 – Mar 2010 : Manager of Postgraduate Students’ Field Work on Primary Health Care 

Topic, Department of Public Health, Faculty of Medicine, Universitas 

Gadjah Mada, Yogyakarta, Indonesia. 

Dec 2008 – January 2009 : Research Assistant on Evaluation of Health Nutrition Vision Program in 

Delta Mahakam, in collaboration with BP Migas (Indonesian Oil and Gas 

Board); Total E&P Indonésie; and Division of Policy and Health System 

Development, Public Health Department, Faculty of Medicine, 

Universitas Gadjah Mada, Yogyakarta, Indonesia. 

Jan 2007 – June 2011  

 

 

: 

 

 

Lecturer Assistant on Master Programme in Health Policy and 

Management, Department of Public Health, Faculty of Medicine, 

Universitas Gadjah Mada, Yogyakarta, Indonesia. 

Sept 2006 – Oct 2008 : Clerkship and clinical rotation at Sardjito Hospital, Banyumas Hospital, 

and Soeradji Tirtonegoro Hospital, Faculty of Medicine, Universitas 

Gadjah Mada, Yogyakarta, Indonesia. 

Nov 2004 – July 2006 : Freelance Photographer, Yogyakarta, Indonesia. 

 

 

Specific Field Experience 

Nov 2010 : Manager of Surveillance, Data and Information on health cluster in Merapi volcanic 

disaster management, Sleman, Indonesia. 

Aug 2010 : Organizing 2nd National Forum on Surveillance – Respons and Health Informatics 

System topics for Central and Regional Government, in collaboration between 

Indonesian Ministry of Health and Faculty of Medicine, Universitas Gadjah Mada, 

Jakarta, Indonesia. 

July 2010 : Liaison Officer of Regional training on TB Public Private Mix, TBCTA ReTraC Asia 

Regional Course, Universitas Gadjah Mada, Yogyakarta, Indonesia. 

June 2010 : Liaison Officer of Regional training on TB Infection Control, TBCTA ReTraC Asia 

Regional Course, Universitas Gadjah Mada, Yogyakarta, Indonesia. 

Mar 2010 : Liaison Officer of Regional training on TB Operational Research, TBCTA ReTraC Asia 
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Regional Course, Universitas Gadjah Mada, Yogyakarta, Indonesia. 

Jan 2010 : Liaison Officer of Regional training on TB Hospital DOTS Linkage, TBCTA ReTraC Asia 

Regional Course, Universitas Gadjah Mada, Yogyakarta, Indonesia. 

Dec 2009 : Liaison Officer of Regional training on TB control programme planning, budgeting 

and management, TBCTA ReTraC Asia Regional Course, Universitas Gadjah Mada, 

Yogyakarta, Indonesia. 

Nov 2009 : Organizing 1st National Forum on Surveillance – Respons and Health Informatics 

System topics for Central and Regional Government, in collaboration between 

Indonesian Ministry of Health and Faculty of Medicine, Universitas Gadjah Mada, 

Jakarta, Indonesia. 

Oct  2009 : Universitas Gadjah Mada Initial Disaster Management Team on Padang Earthquake, 

Padang, Indonesia. 

Aug 2008 : Photographer on Year 2002 Students’ Gathering Night at Faculty of Medicine 

Universitas Gadjah Mada, Yogyakarta, Indonesia. 

May 2008 : Photographer on Indonesian – Malaysian Students’ Night at Faculty of Medicine 

Universitas Gadjah Mada, Yogyakarta, Indonesia. 

May 2008 : Fund Raiser for Indonesian – Malaysian Students’ Night at Faculty of Medicine 

Universitas Gadjah Mada, Yogyakarta, Indonesia. 

May 2008 : Organizing Health Reproduction Seminar for High School Students’ and Teachers’, 

Kulonprogo District Level; in collaboration between Yogyakarta Special Region Board 

on Family Planning; Indonesia Cancer Foundation branch Kulonprogo; Kulonprogo 

District Health Office, Unilever Co. Ltd; and Faculty of Medicine Universitas Gadjah 

Mada, Yogyakarta, Indonesia. 

May 2008 : Organizing Mass VIA (Visual Inspection with Acetic Acid) – Pap Smear Program, 

Kulonprogo District Level; in collaboration with Yogyakarta Special Region Board on 

Family Planning; Indonesia Cancer Foundation branch Kulonprogo; Kulonprogo 

District Health Office, Unilever Co. Ltd; and Faculty of Medicine Universitas Gadjah 

Mada, Yogyakarta, Indonesia. 

May 2008 : Fund Raiser for Health Reproduction Seminar for High School Students’ and 

Teachers’; and Mass VIA (Visual Inspection with Acetic Acid) – Pap Smear Program, 

Kulonprogo, Yogyakarta, Indonesia. 

May 2008 : Organizing Cooking Competition for traditional nutritious food in Sub-District Kokap 



57 

 

Kulon Progo, Yogyakarta, Indonesia. 

Mar 2006 : Photographer for Year 2002 Students’ Profile, Faculty of Medicine, Universitas 

Gadjah Mada, Yogyakarta, Indonesia. 

Feb 2005 : Photographer for Campus Profile, Faculty of Medicine Universitas Gadjah Mada, 

Yogyakarta, Indonesia. 

 

Other Skills 

• Office application (Ms Word, Excel, Power Point) 

• Statistic software (Epi-Data, SPSS, Stata) 

• Graphic Design (Adobe Photoshop, Corel Draw) 

• Photography 

 

Language Proficiency 

• English (IELTS 6.0) 

• German (Basic, level A1) 

• Indonesian (national language) 

• Javanese (native language)  

 

I hereby certify to the best of my knowledge and belief that the above information correctly describes 

me, my qualifications, experiences and interests. 

 

 

September 7, 2012, 

 

 

Nandyan N. Wilastonegoro 
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Annex 5. Data Extraction Form 

Record’s Number :  

Age :  1. Pediatric case 2. Adult 

*Pediatric cases are those whose age is < 18 years old, while adult cases are those whose age is > 18 years old 

District : 1. District 1 2. District 2 3. District 2A 4. District 3 5. District 4 

Hospital : 1. Quirino Memorial Medical Center 2. Quezon City General Hospital 

Diagnosis : 1. DF 2. DHF 3.  DSS 

Categorization : 1. In-patient general ward 2. In-patient intensive care unit 

Admission Date :  

Date Out :  

Drugs 
Item Label Quantity  Value 

(in PhP) 

Total 

(in PhP) 

Who Pays? 

Patient pays Social Insurance pays 

Antipyretic       

Antiemetic       

Supplementation       

Others       

       

       

Intravenous fluids 
Item Label Quantity  Value 

(in PhP) 

Total 

(in PhP) 

Who Pays? 

Patient pays Social Insurance pays 

Normal Saline       

Ringer’s lactate       

Colloid       

Disposable IV Set       

Others       
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Blood transfusion 
Item Quantity  Value 

(in PhP) 

Total 

(in PhP) 

Who Pays? 

Patient pays Social Insurance pays 

Whole blood      

Plasma      

Disposable blood transfusion set      

Others      

      

      

Diagnostic test 
Item Quantity  Value 

(in PhP) 

Total 

(in PhP) 

Who Pays? 

Patient pays Social Insurance pays 

Laboratory examination      

Complete Blood Count      

Hematocrit      

Hemoglobin      

White Blood Count      

Neutrophils      

Lymphocytes      

Monocytes      

Eosinophils      

Basophils      

Platelets      

MCV      

MCHC      

      

      

Immunology      

NS1      

Antibody      

IgM      

IgG      

PCR (Polymerase Chain Reaction)      
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Electrolytes      

Sodium      

Potassium      

Chlorides      

      

      

Chemistry      

BUN (Blood Urea Nitrogen)      

Creatinine      

Direct bilirubin      

Indirect bilirubin       

Total bilirubin      

Glucose      

ALT (Alanine Amino Transferase)      

AST (Aspartate Amino Treansferase)      

      

      

Urinalysis      

Arterial blood gas      

      

      

Other diagnostic test      

Chest X-Ray      
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Life Support 
Item Quantity  Value 

(in PhP) 

Total 

(in PhP) 

Who Pays? 

Patient pays Social Insurance pays 

Oxygen      

Intubation/Respiratory support      

Anesthesia      

Delivery of service      

Circulatory support      

      

      

Hospitality administration 
Item Quantity  Value 

(in PhP) 

Total 

(in PhP) 

Who Pays? 

Patient pays Social Insurance pays 

Administration Fee      

Registration Fee      

Doctor Fee      

Service Fee      

Room /Bed Charge      
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Annex 6. Districts and Barangay in Quezon City 

 

District 1 20. Paraiso 2. Balong Bato 3. Commonwealth 9. Duyan-duyan 29. San Roque 

1. Alicia 21. PhilAm 3. Unang Sigaw 4. NGC 10. E. Rodriguez 30. Silangan 

2. Bagong Pag-asa 22. Project 6 4. Sangandaan 5. Fairview 11. East Kamias 31. Socorro 

3. Bahay Toro 23. Ramon Magsaysay 5. Tandang Sora 6. Holy spirit 12. Escopa I 32. Saint Ignatius 

4. Balingasa 24. Salvacion 6. Capri 7. Greater Lagro 13. Escopa II 33. Tagumpay 

5. Bungad 25. San Antonio 7. Culiat 8. North Fairview 14. Escopa III 34. Ugong Norte 

6. Damar 26. San Isidro Labrador 8. New Era 9. Kaligayahan 15. Escopa IV 35. Villa Maria Clara 

7. Damayan 27. San Jose 9. Gulod 10. Pasong Putik 16. Libis 36. West Kamias 

8. Del Monte 28. Siena 10. Pasong Tamo 11. Payatas A 17. Loyola Heights 37. White Plains 

9. Katipunan 29. Saint Peter 11. Nagkaisang Nayon 12. Payatas B 18. Mangga District 4 

10. Lourdes 30. Santa Cruz 12. Novaliches Proper 13. Sta Luia 19. Marilag 1.Bagong Lipunan ng Crame 

11. Maharlika 31. Santa Teresita 13. San Agustin District 3 20. Masagana 2. Botocan 

12. Manresa 32. Santo Cristo 14. Sta Monicca 1. Amihan 21. Matandang Balara 3. Central 

13. Mariblo 33. Santo Domingo 15. Bagbag 2. Bagumbayan 22. Milagrosa 4. Damayang Lagi 

14. Masambong 34. Talayan 16. San Bartolome 3. Bagumbuhay 23. Pansol 5. Don Manuel Quezon 

15. N.S. Amoranto 35. Vasra 17. Sauyo 16. Bayanihan 24. Quirino 2-A 6. Doña Aurora Quezon 

17. Nayong Kanluran 36. Veteran’s Village 18. Talipapa 5. Blue Ridge A 25. Quirino 2-B 7. Doña Imelda Marcos 

18. Paang Bundok 37. West Triangle District 2A 6. Blue Ridge B 26. Quirino 2-C 8. Doña Josefa Marcos 

18. Pag-ibig sa Nayon District 2 1. Bagong Silangan 7. Camp Aguinaldo 27. Quirino 3-A 9. Horseshoe 

19. Paltok 1. Baesa 2. Batasan Hills 8. Dioquino Zobel 28. Quirino 3-B 10. Immaculate Conception 
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11. Kalusugan 31. South Triangle 

12. Kamuning 32. Tatalon 

13. Kristong Hari 33. Teacher’s Village East 

14. Krus na Ligas 34. Teacher’s Village West 

15. Laging Handa 35. U.P. Campus 

16. Malaya 36. U.P. Village 

17. Mariana 37. Valencia 

18. Obrero 38. South Triangle 

19. Old Capitol Site 39. Tatalon 

20. Old Balara 40. Teacher’s Village East 

21. Paligsahan 41. Teacher’s Village West 

22. Pinagkaisahan 42. U.P. Campus 

23. Pinyahan 43. U.P. Village 

24. Roxas 44. Valencia 

25. Sacred Heart 45. QMC 

26. San Isidro Galas  

27. San Martin de Pores  

28. San Vicente  

29. Santol  

30. Sikatuna Village  
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Annex 7. Quirino Memorial Medical Center Price List 

 

Drugs In PhP 

Paracetamol 500mg 0.5 

Dopamine premixed 200mg 250 amp 31.5 

Ranitidine 500mg amp 4 

Omeprazole 20mg tab 2 

Hydroxyethyl starch 6% 949 

IV fluids   

NSS 34 

D5LR 34 

Lab and diagnostic   

Complete Blood Count with platelet 190 

Hgb/Hct 100 

Platelet count 110 

Dengue Test (IgG/IgM) 990 

FBS/RBS 190 

HGT 15 

TPAG 190 

Electrolytes   

Sodium 170 

Potassium 180 

Chlorides 170 

Calcium 140 

BUN 110 

Creatinine 120 

ABO typing with Rh 160 

Cross-Matching 280 

APTT 270 

PTT (protime) 270 

SGOT 130 

SGPT 130 

Urinalysis 80 

Chest (adult) X-Ray 265 

Chest (pedia) X-Ray 205 

Reading Fee 40 

Other  

Soluset 128 

Tubing 3 way stopcock with tubing 78 

endotracheal tube size 5.0 70.5 

tubing macroset 19.5 
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tubing microset 21 

Foley Catether 16 17.5 

IV Catether G20 11.5 

IV Catether G24 12 

Administration fee 10 

Green card 150 

General pedia Bed Charge 500 

General adult Bed Charge 500 

ICU pedia Bed Charge 1000 
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Annex 8. Quezon City General Hospital Price List 

 

Drugs In PhP 

Paracetamol 300mg amp 36.4 

Paracetamol 500 mg tab 0.89 

Paracetamol suppositoria 9.5 

Famotidine 20mg amp 230.4 

Omeprazole 40mg amp 380 

Omeprazole 20 mg tab 51.8 

Dopamine 40 mg amp 380 

IV fluids   

NSS 50 

D5 0.3 NaCL 75 

D5NSS 70 

Lab and diagnostic   

Complete Blood Count with platelet 182 

Hgb/Hct 100 

Platelet count 104 

Dengue Test (IgG/IgM) 480 

NS1 780 

Electrolytes   

Sodium 130 

Potassium 130 

Chlorides 130 

Calcium 70 

Creatinine 100 

BUN 100 

TPAG 104 

PTT + INR 78 

PT 78 

SGOT 150 

SGPT 150 

Urinalysis 80 

Chest (adult) X-Ray 117 

Other  

tubing macroset 31.5 

tubing microset 28 

soluset 130.8 

bloodset 52 
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cath g24 23.98 

Room/Bed Charge Adult ICU 800 

Room/Bed Charge Adult General Ward 400 

Room/Bed Charge Pedia ICU 800 

Room/Bed Charge Pedia General Ward 400 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


