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Abstract 

Background: Breast cancer is the most common cancer among women in Brazil and the country’s public health care 
system is the main care provider. Timely treatment can increase the chance of cure, prevent metastasis and improve 
quality of life. Effective public procurement of antineoplastic agents can therefore improve access to drug therapy. 
This study investigates patterns in the procurement of selected antineoplastic agents used for treating breast cancer 
by public bodies and avoidable expenditure on these drugs between January 2013 and December 2019.

Methods: We selected antineoplastic agents used for adjuvant or preoperative chemotherapy listed in the 2018 
Breast Cancer Diagnosis and Treatment Guidelines and included in category L of the WHO Anatomical Therapeutic 
Chemical classification system. We analyzed regular purchases of antineoplastic agents registered in the Integrated 
General Services Administration System (SIASG), considering purchased quantity, unit price, date of purchase and 
procuring entity. Prices were inflation‑adjusted to July 2019 based on the National Consumer Price Index.

Results: A total of 10 antineoplastic agents were selected. Trastuzumab and tamoxifen accounted for the larg‑
est share of total spending and largest volume of purchases, respectively. The Ministry of Education was the largest 
purchaser in volume terms of all the drugs studied, except trastuzumab 440 mg, where the category “Other Institu‑
tions” accounted for most purchases, and vinorelbine 20 mg, where the Ministry of Health made most purchases. 
The category “Other Institutions” accounted for the largest share of total spending. Total avoidable expenditure was 
R$99,130,645. Prices paid for medicines and avoidable expenditure were highest in the Ministry of Defense.

Conclusions: The differences observed in the performance of different categories of buyers as to amounts pur‑
chased and prices practiced for antineoplastic agents could be reduced by employing strategies to expand the 
centralization of purchases, resulting in expanded access to breast cancer medicines in the public sector.
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Background
Cancer is a major public health problem in both devel-
oping and developed countries. Globally, the disease is 
the second leading cause of death and was responsible 

for around 9.6 million deaths in 2018. One in five deaths 
is due to cancer and approximately 70% of cancer deaths 
occur in low and middle-income countries [1]. In Brazil, 
neoplasms are considered a public health problem due to 
their significant disease burden, high care costs and com-
plex health care needs, which include surgery, chemo-
therapy, radiotherapy and complementary tests. Data 
from the country’s mortality information system (SIM, 
acronym in Portuguese) reveal that there were 235,301 
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cancer deaths in 2019, with the largest number of deaths 
occurring in the Southeast region [2].

Breast cancer has the highest mortality rate among 
malignant neoplasms in Brazil and worldwide. The World 
Health Organization (WHO) estimates that there are 
more than one million new cases of this type of cancer 
worldwide each year, making it the most common cancer 
among women [3]. The population-adjusted breast can-
cer mortality rate is increasing and breast cancer is cur-
rently the leading cause of cancer deaths among women 
in Brazil, resulting in 13.68 deaths/100,000 population 
in 2015 [4]. Figures from the National Cancer Institute 
(INCA, acronym in Portuguese) show that there was an 
annual average of 66,280 new breast cancer cases in Bra-
zil between 2020 and 2022, confirming that it is the most 
common cancer among women [5].

Breast cancer treatments include chemotherapy, which 
is used in between 60 and 70% of patients [6]. The steady 
rise in the cost of treatment using antineoplastic agents 
is worrying, especially considering that this class of 
medicines has a major impact on spending by the coun-
try’s national health service – Sistema Único de Saúde 
(SUS) or Unified Health System – accounting for 46% 
of total expenditure on medicines in 2012 [7, 8]. Spend-
ing on cancer treatment has risen dramatically in recent 
years, from R$470 million in 1999 to R$3.3 billion in 
2015. Around two-thirds of this expenditure was related 
to chemotherapy [9]. In view of the high incidence and 
prevalence of breast cancer in the country and the import 
role the public health system plays in cancer treatment, 
the analysis of government procurement of medicines 
can provide essential information for understanding the 
availability of and access to antineoplastic agents.

The aim of this study was to analyze patterns in the 
procurement of selected antineoplastic agents used for 
treating breast cancer by public bodies between 2013 and 
2019, focusing on purchase quantities, prices paid, and 
avoidable expenditure on these drugs.

Methods
Study Design
We conducted a quantitative cross-sectional study of 
public procurement of antineoplastic agents used for 
treating breast cancer between January 2013 and Decem-
ber 2019.

Selection of antineoplastic drugs
The selection of antineoplastic drugs was based on those 
used for adjuvant (prophylactic) or preoperative (neoad-
juvant/cytoreductive) chemotherapy listed in the 2018 
Breast Cancer Diagnosis and Treatment Guidelines [10] 
and included in category L of the WHO Anatomical 
Therapeutic Chemical (ATC) classification system [11]. 

Only medicines purchased by the Ministry of Health in 
at least five of the seven years of the study period were 
included. Most of the drugs are only employed in breast 
cancer, while others have broader indications.

Substances used in combination therapy regimens 
were excluded (CEF – cyclophosphamide, epirubicin, 
5-fluorouracil; CAF – cyclophosphamide, doxorubicin, 
5-fluorouracil; AC - doxorubicin (adriamycin), cyclo-
phosphamide; CMF – cyclophosphamide, methotrexate, 
5-fluorouracil; and DC – docetaxel, cyclophosphamide).

The final sample included: anastrozole (1 mg); docetaxel 
(40 mg); exemestane (25 mg); letrozole (2.5 mg); paclitaxel 
(6 mg); tamoxifen (20 mg); trastuzumab (440 mg); and 
vinorelbine (10, 20 and 30 mg).1

Data extraction
Data on purchase quantities and prices paid for the 
selected medicines were obtained from the Integrated 
General Services Administration System (SIASG). Run 
by the Ministry of Planning, Budgeting and Management, 
the data produced by this public procurement and con-
tracting tool are publicly accessible [12]. All purchases 
made by the Ministry of Health’s Department of Health 
Logistics and by Ministry of Health hospitals and outpa-
tient facilities, as well those made by university hospitals 
linked to the Ministry of Education, must be recorded 
in this system. Ministry of Defense medical services and 
state and municipal health services register purchases 
on their own systems and transfer the data to the SIASG 
[13]. Under Brazilian legislation, quality is assessed as 
part of the bidding procedures and for the purposes of 
this study, only active purchases made using competitive 
bidding procedures were included.

Analysis
The following purchase characteristics were analyzed: 
medicine specification; unit/dosage form (tablet, capsule, 
ampoule); purchase date; purchase status (active or inac-
tive); procurement entity; number of units purchased; 
unit price; and type of procurement (competitive bid-
ding/normal; waiver of competitive bidding; or bidding 
not required). Furthermore, purchaser categories were 
assigned: Ministry of Health, Ministry of Education, 
Ministry of Defense, and “Other Institutions” (other gov-
ernment bodies and subnational organizations, including 
state and municipal health authorities).

As docetaxel, paclitaxel, trastuzumab and vinorelbine 
do not have a listed defined daily dose (DDD), for the 

1 The following agents were excluded because they were not bought by 
the Ministry of Health in at least five of the seven years of the study period: 
docetaxel 20 mg, paclitaxel 100 mg, tamoxifen 10 mg, trastuzumab 120 and 
150 mg, and vinorelbine 40 and 80 mg.
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purposes of this study purchase volume was standard-
ized to mg to allow comparison between medicines. Vol-
ume was calculated by multiplying the total number of 
purchased dosage forms by the dose (mg) of each form.

The annual weighted average price per mg (WAP/mg) 
paid by each purchaser category for each medicine was 
calculated by multiplying the volume of each individual 
drug purchase by the unit price paid and dividing over-
all expenditure by the total number of mg purchased. 
We also calculated corrected WAP/mg to allow com-
parisons over time. Prices were inflation-adjusted to 
July 2019 based on annual variations in the National 
Consumer Price Index (IPCA), obtained using the Cen-
tral Bank citizen’s calculator, available at https://www3.
bcb.gov.br/CALCIDADAO. This method was used 
because the law regulating the pharmaceutical indus-
try (Law 10,742/2003) applies an inflation-based cap to 
drug prices based on this index [14].

For each year, total spending on each medicine by 
each purchaser category was divided by the lowest 
WAP/mg for the medicine in the respective year and 
multiplied by the WAP/mg actually paid by the pro-
curing entity to calculate how much would have been 
spent if the medicine had been purchased at the lower 
price. The resulting amount was then subtracted from 
actual expenditure to calculate “avoidable expenditure”.

Avoidable expenditure was then divided by the lowest 
WAP/mg for the medicine in the respective year to calcu-
late the additional quantity of drugs that could have been 
purchased by applying the principle of economy. The 
purchase data were organized by year in separate spread-
sheets, tabulated and analyzed in dynamic tables using 
Microsoft Excel® version 2205.  The datasets generated 
during the current study are available in the Arca Dados 
repository, https:// doi. org/ 10. 35078/ PPYTKP [15].

Results 
Purchases volumes
The Ministry of Education was the largest purchaser 
in volume terms of all the drugs studied, except trastu-
zumab 440 mg, where the category “Other Institutions” 
represented 41.29% of purchases, and vinorelbine 20 mg, 
where the Ministry of Health accounted for 41.24% of 
purchases. The Ministry of Health was the second larg-
est purchaser of all drugs, except exemestane 25 mg and 
letrozole 2.5 mg. The Ministry of Defense was the second 
largest purchaser of the latter drugs, accounting for 18.96 
and 28.86% of purchases, respectively. Tamoxifen 20 mg 
accounted for the largest volume of purchases across all 
purchaser categories (Table 1).

Expenditures
Total spending over the period was R$1,012,271,080 
reais. The category “Other Institutions” accounted for the 
largest share of total spending (31.76%), followed by the 
Ministry of Health (26.24%) (Table 2).

The findings show that procurement patterns differ 
across purchaser categories, with the Ministry of Educa-
tion showing a considerably different profile to the rest of 
the categories (Fig. 1). Trastuzumab 440 mg represented 
the largest share of total spending (72.68%) (Table  2). 
Spending on trastuzumab as a percentage of overall 
spending was highest in the categories “Other Institu-
tions” and Ministry of Defense and lowest in the category 
Ministry of Education. There was a reduction in spending 
on trastuzumab 440 mg as a percentage of total spending 
in 2016 across all purchaser categories, with the Minis-
try of Health not making any purchases of this drug in 
this year. In contrast, spending on tamoxifen 20 mg as a 
percentage of total spending increased across all catego-
ries. This increase was more pronounced in the category 

Table 1 Public procurement of antineoplastic agents used for treating breast cancer ‑ purchase quantities in mg by purchaser 
category. Brazil, 2013–2019

Dosage forms: atablet; bampoule; ccapsule; dampoule and capsule.

Source: Integrated General Services Administration System (SIASG)

Medicine Ministry of Education Ministry of Health Ministry of Defense Other Institutions Total (mg)

N % N % N % N %

Anastrozole 1  mga 10,838,515 41.25 8,803,262 33.50 2,913,665 11.09 3,722,340 14.17 26,277,782
Docetaxel 40  mgb 12,097,460 45.50 8,352,420 31.41 1,834,800 6.90 4,304,760 16.19 26,589,440
Exemestane 25  mgc 21,923,725 48.42 7,926,800 17.51 8,587,175 18.96 6,842,850 15.11 45,280,550
Letrozole 2.5  mga 2,109,253 58.52 196,850 5.46 1,040,350 28.86 257,963 7.16 3,604,415
Paclitaxel 6  mgb 60,776,655 63.34 18,113,116 18.88 5,987,234 6.24 11,082,205 11.55 95,959,210
Tamoxifen 20  mga 394,563,360 54.89 205,193,800 28.55 26,791,300 3.73 92,260,920 12.84 718,809,382
Trastuzumab 440  mgb 3,030,720 10.25 7,537,200 25.49 6,787,880 22.96 12,208,240 41.29 29,564,040
Vinorelbine 10  mgd 2,058,470 57.79 854,040 23.98 233,700 6.56 415,870 11.67 3,562,080
Vinorelbine 20  mgd 1,047,080 40.60 1,063,520 41.24 428,380 16.61 40,000 1.55 2,578,980
Vinorelbine 30  mgd 3,007,350 56.41 1,512,930 28.38 750,600 14.08 60,000 1.13 5,330,880

https://doi.org/10.35078/PPYTKP
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Ministry of Health. The Ministry of Defense was the pur-
chaser category with the most even pattern of spending 
on these medicines over the study period (Fig. 1).

Purchasing patterns
There are two main purchasing patterns: an expected or 
market pattern, where volume of purchases and WAP/
mg are inversely proportional; and a pattern character-
ized by inelasticity, where volume of purchases does 
not appear to influence WAP/mg. The WAP/mg of tras-
tuzumab 440 mg is apparently inelastic across all pur-
chaser categories throughout the study period, while 
the WAP/mg of exemestane 25 mg is inelastic in the 
first three years of the study period across all catego-
ries. Other medicines with inelastic WAP/mg include 
vinorelbine (10, 20 and 30 mg), anastrozole 1 mg and 
docetaxel 40 mg, which show small variations in price 
in relation volume purchased by the ministries of 
health and education. Tamoxifen 20 mg shows a simi-
lar pattern across all categories, with prices tending to 
be higher in 2015 and 2016. It is important to highlight 
that the scales used for each medicine differ. The find-
ings show price fluctuations over time and differing 
WAP/mg patterns between medicines and across cat-
egories (Fig. 2).

The WAP/mg of paclitaxel 6 mg rose in 2019. This rise 
was more pronounced in the category “Other Institu-
tions”, probably due to the lower volume of purchases 
made by this category. In previous years, the WAP/mg 
of paclitaxel 6 mg was not influenced by volume of pur-
chases across all purchaser categories. Vinorelbine 10 mg, 
docetaxel 40 mg and anastrozole 1 mg showed different 

price patterns across different purchaser categories 
(Fig. 2).

Avoidable expenditures
Total avoidable expenditure over the study period was 
R$99,130,645. Avoidable expenditure was highest in the 
Ministry of Defense and lowest in the category “Other 
Institutions” (R$32,109,286 and R$13,168,716, respec-
tively). Trastuzumab 440 mg was the medicine with the 
highest amount of avoidable expenditure in all catego-
ries (R$55,428,008). Avoidable expenditure on this drug 
was highest in the Ministry of Defense (R$21,197,898). 
Docetaxel 40 mg was the medicine with the second high-
est amount of avoidable expenditure in the Ministry of 
Health (R$3,665,684), Ministry of Defense (R$2,925,025), 
and “Other Institutions” (R$3,034,617). The medicine 
with the second highest amount of avoidable expendi-
ture in the Ministry of Education was paclitaxel 6 mg 
(R$3,899,524). The findings show that an additional 
23,358,891 units could have been purchased at the lowest 
WAP/mg, including 11,694,264 units of tamoxifen 20 mg, 
5,892,583 units of anastrozole 1 mg, and 4,789,924 units 
of paclitaxel 6 mg. The number of additional units that 
could have been purchased was highest in the Ministry of 
Education (10,440,753) (Table 3).

Discussion
The findings show that the Ministry of Education 
accounted for the largest volume of antineoplastic agent 
purchases during the study period. This can be explained 
by the large number of purchases made by complex-care 
university hospitals, which play an important role in 
cancer care, education and research in the country [16, 

Table 2 Public procurement of antineoplastic agents used for treating breast cancer ‑ total spending (R$) by purchaser category. 
Brazil, 2013–2019

Dosage forms: atablet; bampoule; ccapsule; dampoule and capsule.

Source: Integrated General Services Administration System (SIASG)

Medicine Ministry of Education Ministry of Health Ministry of Defense Other Institutions Total (R$)

R$ % R$ % R$ % R$ %

Anastrozole 1  mga 13,196,020 39.67 9,337,267 28.07 5,263,653 15.83 5,464,512 16.43 33,261,452
Docetaxel 40  mgb 22,886,244 38.63 19,535,557 32.97 6,095,049 10.29 10,729,355 18.11 59,246,205
Exemestane 25  mgc 16,301,476 50.07 4,857,270 14.92 6,449,958 19.81 4,948,653 15.20 32,557,358
Letrozole 2.5  mga 6,683,805 56.11 573,524 4.81 3,549,046 29.79 1,105,916 9.28 11,912,291
Paclitaxel 6  mgb 26,010,194 57.78 8,515,488 18.92 4,896,219 10.88 5,591,795 12.42 45,013,696
Tamoxifen 20  mga 19,865,277 54.79 9,197,183 25.37 1,604,663 4.43 5,589,036 15.42 36,256,160
Trastuzumab 440  mgb 79,911,241 10.86 195,836,172 26.62 174,182,648 23.68 285,744,659 38.84 735,674,721
Vinorelbine 10  mgd 6,305,699 57.00 2,153,148 19.46 814,825 7.37 1,788,105 16.16 11,061,777
Vinorelbine 20  mgd 6,338,358 40.90 6,429,645 41.49 2,498,773 16.13 228,920 1.48 15,495,696
Vinorelbine 30  mgd 17,960,731 56.49 9,193,434 28.92 4,351,541 13.69 286,020 0.90 31,791,725
Total 215,459,045 21.28 265,628,688 26.24 209,706,375 20.72 321,476,971 31.76 1,012,271,080
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17]. Total spending on antineoplastic drugs during the 
study period was more than R$1 billion. According to 
the literature, the rising cost of antineoplastic drugs may 
be caused by a number of different factors, including: 

increased access and utilization [18, 19] (due to growing 
incidence of different types of cancer and wider access to 
diagnosis and, consequently, treatment); an increase in 
prices [20, 21] of both newly-approved technologies and 

Fig. 1 Spending per medicine as a percentage of total spending on antineoplastic agents used for treating breast cancer by purchaser category. 
Brazil, 2013–2019. Source: Integrated General Services Administration System (SIASG)

Fig. 2 Patterns of weighted average  pricea per mg (R$) and total purchase quantities of antineoplastic agents used for treating breast cancer by 
purchaser category. Brazil, 2013–2019. ª Inflation‑adjusted annual weighted average prices, compared to December 2019 values. ME: Ministry of 
Education; MH: Ministry of Health; MD: Ministry of Defense; OI: Other Institutions. Source: Integrated General Services Administration System (SIASG)
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medicines already firmly established on the market; and 
changes in drug utilization profiles [22, 23], including an 
increase in purchases of higher-cost medicines fuelled 
by the rising number of patients needing treatment 
for advanced cancer. However, despite the sharp rise in 
spending on antineoplastic agents, the availability of 
these medicines remains low in many countries, includ-
ing Brazil [24–26].

The largest component of breast cancer patient costs is 
systemic therapy, which includes chemotherapy and hor-
mone therapy [27, 28]. Anticancer therapy has a high cost 
for the SUS. A study conducted by Lana [29] showed that 
the SUS spent R$14.9 billion on cancer care between 2001 
and 2014, with the treatment of breast cancer accounting 
for the largest share of expenditure (R$6.4 billion or 43% 
of spending on the cancers investigated by the study). In 
addition, chemotherapy represented the largest share of 
direct costs associated with all types of cancer analyzed 
by the study (R$9538.7 million, equivalent to 64% of total 
cancer care costs). Data show that total direct expendi-
ture on admissions, chemotherapy and social security 
benefits for people with breast cancer rose by 110% 
between 2008 and 2015, from approximately R$302 mil-
lion to R$633 million, with chemotherapy accounting for 
68% of total spending [30]. In 2018, antineoplastic agents 
and immunomodulators led sales (16.4% of overall drug 
purchases), amounting to more than R$12.4 billion [31].

The purchaser category that spent most on antineo-
plastic agents over the study period was “Other Institu-
tions”, followed by the Ministry of Health. It is important 
to highlight that state and municipal health authorities 
represent a significant share of the procuring entities 
in the category “Other Institutions”. In a public inter-
est civil action brought by the public prosecutor’s office 
in the Federal District, it was found that certain com-
panies charged a state health authority different prices 
than those already agreed in contracts to supply medi-
cines awarded by the Ministry of Health [32]. This may 
be explained by the law of supply and demand, bearing 
in mind that state and municipal health authorities tend 
make considerably smaller purchases than the Ministry 
of Health.

The findings show that the purchasing patterns 
observed in the Ministry of Education differ from those 
of the other purchaser categories. This may be explained 
by a number of factors, including: the variety of possible 
treatments for the same type of tumor; adoption of dif-
ferent protocols (due to the lack of clinical protocols and 
the flexibility of DDTs, meaning that service providers 
can choose what treatment to use) [33]; use of medicines 
in research and clinical trials [17]; different approaches to 
hospital  management15; and non-centralized purchases 
[34]. There was a notable change in the distribution of 

expenditure in 2016. Spending on trastuzumab 440 mg as 
a percentage of overall spending decreased across all pur-
chaser categories, with the Ministry of Health not mak-
ing any purchases of this drug in this year. For want of an 
explanation in the literature, it is assumed that this reduc-
tion is associated with a number of factors, including 
stockpiling, supply problems, and purchasing difficulties 
and/or budget shortfalls. However, the fall in spending on 
trastuzumab as a percentage of overall spending does not 
appear to be related to a reduction in utilization. In this 
regard, a study by Ferraris [35] analyzing the utilization 
of trastuzumab for the treatment of breast cancer in the 
state of Rio de Janeiro observed that services surpassed 
the number of expected procedures in 2016.

Our findings also show that the response of WAP/
mg to quantity procured differs according to drug and 
purchaser category. WAP/mg and demand were shown 
to be both elastic and inelastic. The literature shows 
that medicines, especially antineoplastic agents, have 
peculiar market characteristics – such as lack of supply 
chain transparency, limited competition due to mar-
ket segmentation and monopolies over medicines, and 
imbalances between supply, consumption and demand 
– which can contribute to price variations across regions 
and countries [36, 37].

Trastuzumab accounted for the largest share of total 
spending across all purchaser categories. The category 
“Other Institutions” led purchases of this drug, repre-
senting around 40% of total spending, corroborating the 
findings of Moraes et al. [34], who investigated the poten-
tial implications of global trastuzumab price policies in 
seven countries in Latina America. The study shows that 
the medicine was considered unprofitable in 2015, mean-
ing that it was necessary to cut prices by between 70 and 
95% to make it cost effective [38]. In this regard, it is 
known that high drug prices and high general treatment 
costs in poorly structured health systems are barriers to 
access [18, 39].

While trastuzumab was the country’s top-selling active 
ingredient in terms of revenue in 2018 [31], access to 
high-cost medicines on the SUS is restricted and gener-
ally well behind developed countries when it comes to 
newly-approved medicines [19, 25]. Trastuzumab is also 
notable for its price inelasticity of demand across all pur-
chaser categories. This may be explained by the complex-
ity and structure of the market for antineoplastic drugs 
and other factors that make medicine prices less predict-
able [1]. The drug that accounted for the largest volume 
of purchases was tamoxifen. This may be explained by the 
fact that tamoxifen is the most commonly used medicine 
in hormonal therapy (indicated for the treatment of early 
and advanced-stage breast cancer in pre and post-men-
opausal women), being standard treatment by consensus 
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and according to clinical guidelines and associated with 
gains in disease-free and overall survival [40, 41].

From a cost-effectiveness perspective, the findings 
show that total avoidable expenditure was approxi-
mately R$100 million. It is known that underfunding and 
irregular cash flow have always been inherent problems 
in Brazil’s public health system [42]. In this regard, this 
study reveals that procurement problems extend beyond 
budget deficits to include poor management and high 
WAP/mg. The data show that the potential savings made 
by purchasing at the lowest WAP/mg could have been 
used to purchase a significant quantity of medicines, 
expanding availability and consequently enabling wider 
access to antineoplastic drugs on the SUS. This is particu-
larly relevant given that the SUS has limited facilities to 
absorb breast cancer patient demand and provided ade-
quate treatment [43], including deficiencies in screening 
and diagnosis, consequently leading to delays in various 
stages of treatment and contributing to negative progno-
ses [44].

The Ministry of Defense was the poorest perform-
ing purchaser category when it comes to WAP/mg and 
consequently responsible for the highest amount of 
avoidable expenditure during the study period. A study 
by Moraes et al. [34] analyzing federal government pro-
curement of the antineoplastic drugs imatinib mesylate, 
trastuzumab and L-asparaginase also reported that the 
procuring entity that paid the highest mean prices was 
the Ministry of Defense. The medicine that accounted 
for the largest share of avoidable expenditure was trastu-
zumab, followed by docetaxel, except in the Ministry of 
Education, where paclitaxel represented the second larg-
est share. The findings show that by purchasing at the 
lowest WAP/mg it would have been possible to acquire 
an additional 11,694,264 units of tamoxifen 20 mg, 
5,892,583 units of anastrozole 1 mg and 4,789,924 units 
of paclitaxel 6 mg. This shows the importance of analyz-
ing avoidable expenditure, especially given the effects 
of cancer patient treatment costs on society, the gov-
ernment and health systems [45]. The importance of 
assessing avoidable expenditure is reinforced when we 
look at the number of additional units that could have 
been purchased as a percentage of the total quantities of 
each medicine purchased over the study period: tamox-
ifen (32.54%), paclitaxel 6 mg (30%), vinorelbine 10 mg 
(24.66%) and docetaxel (23.73%). These additional units 
could have played an important role in reducing iniquity 
in access to chemotherapy drugs provided by the SUS.

The present study analyzed public procurement using 
competitive bidding procedures, excluding drug pur-
chases by court order. However, given the increased 
judicialization of purchases as an alternative means to 

expand access to antineoplastic agents through the SUS, 
it is important to highlight that the cost of bringing such 
lawsuits is high, constituting another factor that con-
tributes to the growing economic burden of cancer [46, 
47]. Effective procurement would avoid unnecessary 
expense and help increase the availability of medicines 
on the SUS, consequently minimizing spending on health 
litigation.

This study has some limitations. First, the exclusion 
of medicines that were not purchased by the Ministry 
of Health in at least five of the seven years of the study 
period meant that a complete overview of adjuvant and 
neoadjuvant therapy for breast cancer was unobtainable. 
Second, some of the antineoplastic agents investigated 
by this study are used for treating diseases other than 
breast cancer which may overrepresent consumption for 
breast cancer. However, this limitation is partially over-
come because in the Brazilian public system prescribing 
of these medicines is restricted to cancer treatments. 
While this may broaden actual use to other cancer indi-
cations, all would profit from elimination of avoidable 
expenditures. Finally, SIASG is a national aggregated 
database of drug purchases by procuring entities and 
does not include individually prescribed/dispensed med-
icines, meaning it is not possible to identify therapeutic 
indication.

Conclusions
The Brazilian Ministry of Education was the largest 
purchaser of antineoplastic agents in terms of volume, 
showing considerably different spending patterns to the 
rest of the purchaser categories. State and municipal 
health authorities spent most on antineoplastic agents, 
mainly with trastuzumab. Tamoxifen and trastuzumab 
accounted for the largest volume of purchases and larg-
est share of total spending, respectively. Tamoxifen is 
considered the gold standard for breast cancer treatment 
while trastuzumab was characterized by price inelastic-
ity of demand. Total avoidable expenditure was approxi-
mately R$100 million and overspending was highest in 
the Ministry of Defense.

Breast cancer is the most common cancer in women 
in Brazil and studying public procurement of antineo-
plastic agents used for the treatment of this disease is of 
utmost importance. The findings also suggest that the 
SUS is facing a shortage of medicines in high-complexity 
health care facilities and high-complexity cancer care 
centers. The effective management of public procure-
ment of antineoplastic agents can help expand access to 
these medicines and promote the financial sustainability 
of the SUS.
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