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Abstract 

Background  Prostate cancer (PC) is a significant public health problem affecting men worldwide and ranks third 
in incidence and mortality in East Africa. Cost of prostate cancer management is high in low-income countries 
because majority of patients presents with advanced (metastatic) PC. The cost related to management of PC includ-
ing castrate resistant cancer in Tanzania has remained unknown; hence, policy makers do not have enough informa-
tion for planning and resource allocation. This study therefore aimed to document costs related to the management 
of patients with prostate cancer including castrate resistant prostate cancer (CRPC) at Muhimbili National Hospital 
in Tanzania.

Methods  This was a retrospective descriptive hospital-based study which was conducted at Muhimbili National 
Hospital (MNH). Case notes of patients who were treated for prostate cancer were retrieved from medical records 
for review. A structured checklist was used to extract information regarding age, clinical presentation, investigations, 
stage of disease, type of treatment, payment modality and reimbursement. We considered data on the direct costs 
of prostate cancer management (diagnosis, treatment and follow-up) based on hospital price list of different catego-
ries. Costs reported were based on payment category in total and unit cost but also source of funding. Descriptive 
statistics were prepared and summarized as tables and figures.

Results  A total of 292 case notes of patients with prostate cancer were reviewed of which 189 patients  received 
androgen deprivation therapy. Ninety-six (50.8%) met the criteria for the diagnoses of CRPC, and their mean age 
was 71.23 ± 4.2. Most of the patients had a poorly differentiated histology with prostate-specific antigen (PSA) 
over 100 ng/l. Bilateral orchiectomy was the most common treatment modality offered for advanced prostate cancer. 
Total cost for all PC patients was $148,136.4, equivalent to a unit cost per patient of $507.3. However, patients were 
in different categories of payment, 53% were public patients with an average cost of $471.3 per patient; 36.6% were 
cost sharing patients with an average cost of $441.8 per patient; 8.2% were National Health Insurance (NHIF) patients 
with an average cost of $893.8 per patient; and only 2.2% were private patients with an average cost of $1060.9 
per patient.

Conclusion  Costs related to prostate cancer management need harmonization to accommodate different catego-
ries of patients in need.
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1 � Background
Prostate cancer (PC) is now the second most frequent 
cancer in men and fifth cause of cancer-related mortality 
globally by contributing to 1.3 million cases and 359,000 
deaths [1, 2]. In East Africa and sub-Saharan Africa, 
patients with cancer including prostate cancer do present 
with advanced stages of cancer warranting them to be 
treated for palliative intention through androgen depri-
vation therapy (ADT) which is the standard treatment for 
advanced prostate cancer androgen deprivation by surgi-
cal or medical castration [3–5].

In Tanzania, like many low-income countries (LICs), 
cancer rates are on the rising horizon, and the extreme 
poverty of its population presents many obstacles to can-
cer care [5–7]. Some patients live far from healthcare 
facilities and are often unable to pay for transportation 
and accommodation during treatment, a reality that fur-
ther limits access to care [5]. It is further documented 
that the average amount of money patients’ need to buy 
anticancer medicines is TZS 151,100 (equivalent to $66) 
for one course of treatment which is too costly due to 
the fact that few patients are covered by health insur-
ance [4, 8]. In Tanzania, the cost related to management 
of PC including has remained unknown; hence, policy 
makers do not have enough information for planning 
and resource allocation. This study therefore aimed to 
document costs related to the management of patients 
with prostate cancer at Muhimbili National Hospital in 
Tanzania.

2 � Methods
A retrospective hospital-based descriptive study, involv-
ing patient records review, was carried out at Muhim-
bili National Hospital (MNH). Perspectives used for 
costing were health provider perspective. The reviewed 
records were for patients that were treated at the hospi-
tal between 2018 and 2019. Muhimbili National Hospital 
receives patients with prostate cancer at various stages 
from the whole country. The hospital has capacity to 
diagnose and treat prostate cancer, in collaboration with 
a sister institution, the Ocean Road Cancer Institute—
ORCI, that specializes in cancer care (12). PC in our 
context is diagnosed by digital rectal examination, pros-
tate-specific antigen and finger-guided tru-cut biopsy fol-
lowed by histological evaluation [7, 9].

We included patients who had a diagnosis of PC and 
treated by androgen deprivation therapy (medical or 
surgical). Surgical androgen deprivation therapy was by 
bilateral orchiectomy while medical androgen depriva-
tion was by goserelin 3.6  mg SubQ Q28d and bicaluta-
mide 50 mg OD for 2 weeks: Patient then continues with 
goserelin monotherapy. Testosterone levels were checked 
at three months to establish attainment of castrate 

levels, ≥ 0.7  nmol/L. Patients with castrate resistance 
were considered at three months if: PSA levels remained 
high or continued to rise; clinical or radiological features 
of disease show progression or onset of new symptoms 
related to PC.

We identified medical registration numbers of patients 
with histological diagnosis of PC from the hospital cen-
tral pathology laboratory registry. Then traced their case 
notes from the hospital’s records department. A data 
collection form was used to extract information form 
the patient records. This was done by a trained research 
assistant.

The following variables were extracted: patients’ age, 
clinical presentation at follow-up, Gleason score, investi-
gations done, PSA level (at baseline and at three months), 
any comorbidities, clinical presentation and price per cat-
egory related to investigations and treatment, as well as 
the mode of payment. We considered the existing modes 
of health financing categories: 1. Insured patients are 
those who are insured either through NHIF or other pri-
vate insurance companies where their costs are covered 
by the insurance companies. 2. Private (IPPM) patients 
are those self-referral or referrals from private hospitals 
will pay out of pocket for their medical services. Public 
and cost sharing patients are those referred from regional 
hospitals whose costs are usually subsidized.

We considered data on the direct costs of prostate 
cancer (e.g., diagnosis, treatment and follow-up) based 
on hospital price list of different categories. Diagno-
sis included the following categories—cost of full blood 
picture, PSA level, abd–pelvic USS, CXR, electrolytes 
(sodium), electrolytes (potassium), creatinine, BUN, tis-
sue biopsy, lumbo-sacral X-ray and spine MRI. Treatment 
and follow-up included the following categories—hospi-
talization, BSO, consumables, consultation and radical 
prostatectomy.

The collected data were checked for completeness and 
entered in Statistical Package for Social Scientists (SPSS) 
version 23 and Microsoft Excel for analysis. For demo-
graphic characteristics of study population, continuous 
variables were summarized as means with standard devi-
ations while categorical variables were summarized as 
frequency with percentages. For cost analysis, total costs 
were calculated by summing the cost of all resources used 
in the management of PC. Unit costs were calculated by 
dividing total cost of PC management by the number of 
patients in the study. Costs were analyzed considering all 
patient categories, by source of financing and by type of 
service. Deterministic sensitivity analysis is conducted 
to check how changes in variable assumptions will affect 
final results. Costs are reported in 2018 US$. Tables and 
charts are used to summarize results as presented in the 
subsequent section.
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3 � Results
A total of 292 patients were treated for PC by androgen 
deprivation therapy (surgical and/or medical) at MNH 
in 2018/2019. Majority 189 (64.5%) had reached cas-
trate levels of which 96 (50.8%) met the criteria for the 
diagnoses of CRPC. The mean age of CRPC patients 
was 71.23 ± 4.2 (63–94) years. Out of the 292 clients, 128 
(43.6%) were unemployed. Employment status was not 
documented in 38 cases (13.1%).

Figure 1 presents clinical presentation among patients, 
PC with CRPC inclusive of which lower urinary tract 
symptoms was the most frequent symptom reported by 
256 (87.5%) of the patients, followed by urinary blad-
der obstruction and back pain in 168 (57.3%) and 165 
(56.3%), respectively. Some patients—126(43.8%)—pre-
sented with paraplegia. Majority of patients with PC and 
CRPC had clinical progression or development of new 
prostate cancer-related symptoms.

All patients had histology results of prostate adenocar-
cinoma. The most common reported Gleason score was 
9 at 122(41%) which signifies poorly differentiated pros-
tate cancer. All patients had a baseline PSA of more than 
50  ng/mL and majority of which had a baseline PSA of 
more than 100 ng/mL. The most common imaging done 
in these patients was abdominal–pelvic ultrasound with 
only 13.5% having a spine MRI. Most patients were pri-
marily treated by bilateral subcapsular orchiectomy 
(Table 1).

Figure  2 shows proportion of patients in the differ-
ent payment categories, of which 155 (53%) were public 
patients, 107(36.6%) were cost sharing patients, 24(8.2%) 
were National Health Insurance (NHIF) patients and only 
6(2.2%) were private patients.

Table  2 shows the number of services utilized by 
patients by payment mechanism, and Table 3 shows the 
price per procedure according to the payment category.

Most patients 181 (61.8%) had been admitted at least 
once due prostate cancer, and all of them had attended 
outpatient clinic at least once. During admission and 
clinics, investigations and treatments were offered. Tak-
ing into account the investigations done, consultations 

Fig. 1  Bar chart showing clinical presentation among patients with PC and CRPC at MNH. LUTS, Lower Urinary Tract Symptoms; HMT, Hematuria; 
BOO, Urinary Bladder Outlet Obstruction; BP, Back Pain; LLS, Lower Limb Swelling; PP, Paraplegia

Table 1  Baseline characteristics, investigations and primary 
treatment of patients with prostate cancer who developed 
castrate resistance

Variable Proportion, (%)

Gleason score

 7 95 (32.3)

 8 73 (25)

 9 122 (41.6)

 10 3 (1.1)

PSA (ng/ml)

 50–75 46 (15.6)

 75–100 104 (35.4)

  > 100 143 (49)

Radiological investigations

 Ultrasonography of AP 62 (64.6)

 Lumbar-sacral X-ray 49 (51)

 Chest X-ray 32 (33.3)

 MR imaging of spine 13 (13.5)

Treatment modality

 Bilateral subcapsular orchiectomy 53 (55.2)

 Medical androgen deprivation 17 (17.7)

 Both 26 (27.1)
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during clinic visits, accommodation during admissions 
and the treatment given, the total and average cost for 
each category are shown on Table 4. 

4 � Discussion
We conducted this descriptive study to estimate costs 
related to the management of patients presenting with 
PC at Muhimbili National Hospital. This study aimed to 
document and give an overview of costs related to the 
management of patients with PC. This is a first costing 
study done among patients with PC in Tanzania, and 
the findings are representative of the general scope of 
PC management including CRPC and related costs. We 
therefore discuss with a view of how much cost is rela-
tively likely to be spent in the management of patients 
with PC and CRPC in the Tanzanian setting.

Most of patients with prostate cancer in low-income 
countries Tanzania included present with advanced 

disease and CRPC which both bring a dilemma given 
the morbidity and the cost needed to manage such 
patients [10]. Patients in sub-Saharan Africa have been 
shown to have poor access to active treatment of PC 
and CRPC [4, 11]; it is expected that Tanzanian men 
will present with advanced stages and incurable forms 
of PC [5, 12]. This late stage at presentation is probably 
due to a weak health system in the country with scar-
city of skilled human resources for health [4].

Androgen deprivation by bilateral orchiectomy is 
commonly practiced in our setting; this would mean 
that it is acceptable though we lack such evidence on 
its acceptability by patients [13]. This has proved to be 
a very effective androgen deprivation strategy in set-
tings with scarce resources. It can be advocated for 
widespread use in our settings along with early diag-
nosis strategies. We did not study influence of the type 
of androgen deprivation therapy (ADT) medical versus 
surgical on the development of CRPC but it could be 
important to study in our setting [14, 15]. Being in a 
public healthcare setting, few patients in our study were 
capable to choose and pay for medical androgen depri-
vation. It is our feeling that it is good to ensure that cas-
trate levels have been achieved by any of the strategies 
by checking for testosterone levels, typically at or less 
than 0.7  nmol/L. This should be done for all patients 
who demonstrate disease progression (new symptoms 
or progression of preexisting symptoms or rising PSA 
levels) before declaring CRPC. Our findings are in line 
to the definition of the diagnosis of CRPC of it cannot 
be reliably made before realization of attainment of 
castrate levels of testosterone: It should therefore be a 

Fig. 2  Distribution of payment categories

Table 2  Number of services utilized by patients by payment 
mechanism

Services IPPM 
(private/
credit)

NHIF Public Cost 
sharing

Total

Full blood picture 23 93 604 417 1137

PSA level 30 120 790 609 1549

Abd–pelvic USS 6 23 101 59 189

CXR 4 16 54 23 97

Electrolytes (sodium) 18 72 462 306 858

Electrolytes(potassium) 18 72 462 306 858

Creatinine 18 56 600 513 1187

Bun 18 56 600 513 1187

Tissue biopsy 6 24 155 107 292

Lumbo-sacral X-ray 2 12 91 44 149

Spine MRI 1 14 12 12 39

Admissions 78 554 1080 683 2395

BSO 2 6 102 51 161

Radical prostatectomy 1 3 43 26 73

Table 3  Price per procedure (in 2018 US$)

Services IPPM 
(private/
credit)

NHIF Public Cost sharing

Full blood picture 4.4 3.5 2.1 2.1

PSA Level 21.8 15.3 10.5 10.5

Abd–pelvic USS 37.1 8.7 11.1 11.1

CXR 13.1 8.7 7.9 7.9

Electrolytes(sodium) 4.4 2.2 1.3 1.3

Electrolytes(potassium) 4.4 2.2 1.3 1.3

Creatinine 4.4 2.2 1.3 1.3

Bun 4.4 2.2 1.3 1.3

Tissue biopsy 34.9 21.8 20.9 20.9

Lumbo-sacral X-ray 17.4 8.7 7.9 7.9

Spine MRI 200.6 130.9 91.6 91.6

Admission 37.1 17.4 14.4 14.4

BSO 305.3 196.3 130.9 130.9

Open prostatectomy 327.1 218.1 130.9 130.9
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practice to have all patients check testosterone levels 
during routine follow-up visits in urology clinics [16, 
17].

Even though our study did not assess the treatment 
strategies offered, it should be noted that algorithms for 
such patients have been developed and used extensively 
in other settings. But as cancer services are covered by 
government, it is important to do cost-benefit analy-
sis of what it would take to aggressively treat CRPC in 
such a fragile healthcare system with rampant out of 
pocket payment. Radiotherapy and chemotherapeutics 
are largely “free” of payment by patients but only when 
available [15, 18]. Additionally, the use of chemotherapy 
in Africa is often limited by cost and non-availability of 
the drugs [4, 18, 19]. Cost related to management strat-
egies for patients with PC and CRPC differs accord-
ing to the type of presentation: biochemical without 
evidence of disease versus metastatic presentation in 
which most of our patients had progression with evi-
dence of disease hence [20] fall in the mCRPC which 
requires additional management strategies including: 
secondary hormonal manipulation, chemotherapy, 
radiotherapy and immunotherapy that has cost implica-
tions as docetaxel price is about 160,000 TZS (equiva-
lent to $70) while abiraterone price was 20,000TZS 
(equivalent to $9) per tablet of 250 mg. Patients need to 
be assigned one of the six classes for better treatment 
outcomes as outlined by America Urology Association 
[4, 8, 18].

Patients diagnosed at earlier stages with low-grade can-
cer may receive watchful waiting which has the effect of 
lowering costs relative to patients diagnosed at higher 
stages [18, 20]; the findings from this study are impres-
sive by exposing that the cost related to the management 
of PC/CRPC is likely to be influenced by advanced stage 
to disease leading CRPC which is costly regardless of the 
mode of payment with big variation from those who pays 
in the category of public patient to those who pays as pri-
vate patients.

5 � Conclusion
Our study findings offer an insight into the magnitude 
of total and unit cost of patients with PC diagnosis in an 
era of improved awareness, screening and treatment. The 
reported variation in costs across different categories is 
due to differing payments options and not due to differ-
ences in detection and management practices as would 
be expected. Long-term estimates are useful for under-
standing the upper limit of treatment costs that could 
be avoided should prevention strategies prove effective 
in reducing incident PC cases. Costs related to prostate 
cancer management need harmonization to accommo-
date different categories of patients in need. More studies 
are encouraged to assess cost effectives of different treat-
ment options for prostate cancer.

Abbreviations
PC	� Prostate cancer
DR	� Document review

Table 4  Total cost and unit cost of PC (in 2018 US$)

Services IPPM (private/
credit)

NHIF public Cost sharing Total cost % distribution

Full blood picture 100.3 324.5 1264.6 873.1 2562.6 1.7

PSA level 654.3 1832.0 8270.3 6375.4 17,132.0 11.6

Abd–pelvic USS 222.5 200.6 1123.4 656.3 2202.8 1.5

CXR 52.3 139.6 424.0 180.6 796.5 0.5

Electrolytes(sodium) 78.5 157.0 604.6 400.4 1240.5 0.8

Electrolytes(potassium) 78.5 157.0 604.6 400.4 1240.5 0.8

Creatinine 78.5 122.1 785.2 671.3 1657.1 1.1

Bun 78.5 122.1 785.2 671.3 1657.1 1.1

Tissue biopsy 209.4 523.4 3245.3 2240.3 6218.4 4.2

Lumbo-sacral X-ray 34.9 104.7 714.5 345.5 1199.5 0.8

Spine MRI 200.6 1832.0 1099.2 1099.2 4231.1 2.9

Admission 2892.0 9666.1 15,546.0 9831.4 37,935.5 25.6

BSO 610.7 1177.7 13,347.6 6673.8 21,809.8 14.7

Consumables 668.9 3358.7 13,522.1 10,071.8 27,621.5 18.6

Consultations 78.5 1078.3 6084.9 3379.1 10,620.8 7.2

Open prostatectomy 327.1 654.3 5626.9 3402.3 10,010.7 6.8

Total 6365.7 21,450.4 73,048.2 47,272.2 148,136.4 100.0

Average 1060.9 893.8 471.3 441.8 507.3
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MUHAS	� Muhimbili University of Health and Allied Sciences
CRPC	� Castrate resistant prostate cancer
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