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Introduction

Methods

Conclusions

In 2018, there were 13,500 new cases and 11,300 deaths from leukemia in Indonesia1. Leukemia alone costed Indonesia over IDR328 billion (USD20 

million)2. Effective treatment for acute leukemia is only possible with accurate disease lineage classification (i.e. acute myeloid leukemia, acute 

lymphocytic leukemia). This study aims to compare the clinical and economic value of diagnosing patients by current local diagnostics standard 

(morphology and cytochemical test) versus proposed diagnostics (flow cytometry) for acute leukemia classification in Indonesia class A hospitals.

A decision tree reflecting current referral pathway based on 

morphology and cytochemical test (Figure 1) and another for proposed 

referral pathway using flow cytometry (Figure 2) were developed in 

Microsoft Excel. Budget impact analysis was conducted comparing 

cost outcomes of the two decision trees. Other outcomes estimated 

and compared include patients accurately diagnosed, average time to 

diagnosis and average prognosis. Due to the lack of publicly available 

data, local oncology and pathology experts were interviewed for the 

parameters presented in Table 1.
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With flow cytometry, more patients can be diagnosed accurately and 

treated appropriately earlier, thus improving acute leukemia survival. 

Cost savings can be expected due to reduction of unnecessary 

treatment.

With the adoption of flow cytometry, for 100,000 symptomatic patients, the model estimated 14,830 more patients receiving accurate diagnosis and 

5,580 more patients achieving treatment response. Average time to diagnosis can be shortened by one week and average probability of death can be 

reduced by 22% (Figure 3). On average, additional IDR406,700 may be required for each patient’s diagnosis but IDR682,300 can be saved from 

treatment. Overall, IDR110 million can be avoided from unnecessary treatment due to morphological inaccuracies. Total diagnostics and treatment 

cost is estimated to increase from IDR1,199 to IDR1,478 billion as more patients are being diagnosed and treated (Figure 3).
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Figure 3: Comparison of clinical and economic outcomes (i.e. number of accurate diagnosis, time to accurate diagnosis, probability of death when accurate diagnosis is made, 

diagnostics cost and treatment cost) between current pathway (morphology & cytochemical test) and proposed pathway (flow cytometry)
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Figure 1: Overview of current patient referral pathway based on morphology diagnosis at 

class A hospitals

Figure 2: Overview of proposed patient referral pathway based on flow cytometry 

diagnosis at class A hospitals

Assumptions: (a) patients can have their first consultation at puskesmas or class C hospitals, (b) patients can be referred to class B or class C 

hospitals from puskesmas, (c) patients may be sent home with symptomatic treatment (i.e. no test done) at puskesmas or class C hospitals or after 

nothing abnormal is detected (NAD) from test at each referral stage before class A hospitals [50% lost to follow-up; 50% return for further checks or 

referral], (d) patients with NAD can return to the referral pathway once and (e) patients will respond to the second optimal treatment if the first fails 

following an accurate diagnosis

Results

Parameters Estimates

Proportion of patients being tested Puskesmas: 9%; Class C hospitals: 18%

Probability of nothing abnormal 

detected

CBC: 21%; CBC & smear: 12%; Smear: 22%

Proportion of patients referred to next 

referral stage

Puskesmas: 45%; Class C hospitals: 68%;

Class B hospitals: 83%; Class A hospitals: 30%

Average time between consultations 1.3 weeks

Average time between diagnosis and 

first treatment response assessment

2.3 weeks

Diagnostics accuracy Morphology: 78%; Flow cytometry: 95%

Treatment response rates 65–75%

Probability of death if untreated 20–95% across 16 weeks

Diagnostics cost CBC: IDR137,500; Smear: IDR175,000;

Morphology & cytochemical test: IDR450,000;

Flow cytometry: IDR933,300

Treatment cost AML: IDR100 million; ALL: IDR60 million

Local data were used to inform distribution of different healthcare 

facilities3 [first consultation: 89% puskesmas, 11% class C hospitals; 

referral from puskesmas: 81% class C hospitals, 19% class B 

hospitals] and global peer-reviewed data were used for classification 

accuracy of morphology and cytochemical test4 [AML: 92%; ALL: 45%].

Table 1: Estimates obtained through interviews with local oncology and pathology experts
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