Souza WC, Peixe RG, Sodré MC, et al. Cost assessment of pharmacotherapy applied to patients affected by COVID-19 under invasive
mechanical ventilation in a general hospital. Rev Bras Farm Hosp Serv Saude. 2021;12(4):0641. DOI: 10.30968/rbfhss.2021.124.0641. R B F H

Revista Brasileira de Farmécia Hospitalar e Servicos de Satide

Original Paper Open Access

Cost assessment of the pharmacotherapy applied to patients affected
by COVID-19 on invasive mechanical ventilation in a general hospital

Walter Claudino de SOUZA! (), Roberta Guerra PEIXE! (9, Maria Clara SODRE! (), Ana Paula ANTUNES*
"Hospital Federal dos Servidores do Estado, Rio de Janeiro - RJ
Corresponding author: Souza WC, walterclaudino@id.uff.br

Submitted: 25-05-2021 Resubmitted: 17-11-2021 Accepted: 17-11-2021
Peer review: blind reviewers

Abstract

Objective: To evaluate the profile of patients affected by COVID-19 who required invasive mechanical ventilation in relation to the
prescription of anesthetics, neuromuscular blockers, sedatives, antimicrobials and anti-inflammatory drugs in a general hospital in Rio de
Janeiro. The impact of the pandemic on the consumption and price variation of these drugs was also evaluated. Methods: A retrospective
study in the form of a case series in which the inclusion criteria were patients admitted to the intensive care unit between May and July
2020 with a diagnosis of COVID-19, positive PCR laboratory test results, and subjected to invasive mechanical ventilation. Exclusion criterion
was: patients under 18 years old. The drugs of interest were defined through a review of the literature produced in 2020; the analyses
were carried out in 5 phases: data collection carried out by the research pharmacists in prescriptions and in the consumption reports of the
system used in the institution; identification of unit prices of drugs of interest; calculation of the overall cost of drug therapy for patients;
calculation of cost in relation to drugs of interest; comparison of data referring to the interest group with data on complete therapy and
identification of medications with greater financial prominence; identification of price variation in public purchases of medicines with the
greatest financial prominence. Results: Eighteen patients were selected with a total cost of pharmacological treatment of USS 49,602.24,
with a mean of USS 2,755.68 + USS 2,425.31 per patient. Consumption of different therapeutic classes was observed: the most consumed
items were enoxaparin, norepinephrine, meropenem, midazolam and rocuronium. These 6 drugs accounted for 43.3% of the total
pharmacotherapy cost and it can be seen that their prices increased by up to 1,664.7%. Conclusions: High consumption with the valuation
of the observed items directly implied the high cost of the therapy for these selected patients and the increased risk of drug shortages for
the treatment, with reflections on the quality of care provided and on patient safety.
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Avaliagao do custo da farmacoterapia aplicada em pacientes acometidos por COVID-19
em ventilagao mecanica invasiva em um hospital geral

Resumo

Objetivo: Avaliar o perfil de pacientes acometidos pelo COVID-19 que necessitaram de ventilacdo mecanica invasiva em relagdo a prescricdo
de anestésicos gerais, bloqueadores neuromusculares, sedativos, antimicrobianos e anti-inflamatdrios em um hospital geral do Rio de Janeiro.
O impacto da pandemia sobre o consumo e a variagdo dos pregos desses medicamentos também foi avaliado. Métodos: Estudo retrospectivo
na forma de série de casos em que os critérios de inclusdo foram: pacientes internados na unidade de terapia intensiva hospitalar entre
maio e julho de 2020 com diagndstico de COVID-19, por meio de teste laboratorial de PCR positivo, submetidos a ventilagdo mecanica
invasiva. Os critérios de exclusdo foram: pacientes menores de 18 anos. Os medicamentos de interesse foram definidos através de revisao
da literatura produzida em 2020, as analises foram realizadas em 5 fases: coleta de dados realizada pelos farmacéuticos pesquisadores na
prescricbes médicas e nos relatérios de consumo do sistema informatizado utilizado na instituicdo; identificacdo dos precos unitarios dos
medicamentos de interesse; célculo de custo global da terapia medicamentosa dos pacientes; calculo do custo em relagdo aos medicamentos
de interesses; comparagdo dos dados referentes ao grupo de interesse com os dados da terapia completa e Identificacdo dos medicamentos
de maior destaque financeiro; identificacdo de variagdo no preco praticado em aquisicdes publicas dos medicamentos de maior destaque
financeiro. Resultados: Foram selecionados 18 pacientes com um custo de tratamento farmacolégico totalizado em US 49.602,24, sendo
uma média de US 2.755,68 + US 2.425,31 por paciente. Observou-se o consumo de diferentes classes terapéuticas, os itens mais consumidos
foram enoxaparina, noradrenalina, meropenem, midazolam e rocurénio. Esses 6 medicamentos representaram 43,3% do custo total da
farmacoterapia e pode-se observar o aumento de seus precos em até 1664,7%. Conclusées: O alto consumo com a valorizagdo dos itens
observados implicou diretamente no alto custo da terapia para tais pacientes selecionados e o aumento de risco de desabastecimento de
medicamentos para o tratamento, com reflexos na qualidade da assisténcia prestada e na seguranca do paciente.

Palavras-chave: farmacoeconomia; infeccdes por coronavirus; ventilagdo mecanica; custos de medicamentos; assisténcia farmacéutica.
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Introduction

According to the World Health Organization, as of September
2021, there were more than 233 million confirmed cases of
COVID-19 and nearly 4.8 million deaths caused by the SARS-CoV-2
infection worldwide. In Brazil, more than 21 million cases and
more than 596,000 deaths were confirmed in the same period.*

Since the first confirmed cases, hypoxia and COVID-19-related acute
respiratory syndrome have triggered a rapid increase in admissions to
intensive care units and centers. In this scenario, different treatment
strategies are used, such as positioning the patient in the prone
position; nebulization with nitric oxide and prostacyclin; and use of
invasive (IMV) and non-invasive (NIMV) mechanical ventilation.?*

When observing patients who meet requirements for orotracheal
intubation, one of the several methods used in the treatment of
COVID-19, we analyzed that, to maintain oxygen saturation above
94% and a breathing frequency of at least 24 bpm, they present
some specific needs such as supplemental oxygen through a nasal
oxygen catheter with an additional 5 L/minute; NIMV with an
inspired oxygen fraction greater than 50%; pulse pressure with
delta greater than 10 cmH20 or positive end-expiratory pressure
greater than 10 cmH20. Patients who cannot adapt to the non-
invasive ventilation equipment are also eligible for this procedure.®

In order to maintain the life of a patient on invasive ventilatory
support, the drug therapy applied is fundamental. Even if they do
not play any direct role in the fight against infection by the virus,
the effect of the drugs are important in maintaining vital signs
and controlling symptoms. The medications applied in patients
affected by COVID-19 stand out predominantly in the care chain,
especially for those undergoing intensive treatments.®

The COVID-19 pandemic threatens the entire global chain of supplies,
especially that related to the health products and medications.5’

Since its inception, interruptions in the supply chain and reduction
in the stocks of strategic supplies and medical equipment have
worried health institutions” managers, regardless of the available
financial resources.”®

This study aims at evaluating the use profile of certain classes
of medications, such as: general anesthetics, neuromuscular
blockers (NMBs), additives, antimicrobials, vasopressors, anti-
inflammatory and anticoagulants, by patients affected by COVID-
19 subjected to IMV in a general hospital from Rio de Janeiro,
in addition to describing the impacts of the pandemic on the
consumption and prices of these drugs in 2020.

Methods

An observational, exploratory and retrospective study with a
guantitative approach in the format of a case series was carried out in
a Pharmacy Service of a general, tertiary and large public hospital in the
state of Rio de Janeiro. To analyze the pharmacotherapy cost for patients
affected by COVID-19 admitted to intensive care units and subjected to
IMV, data mining and analysis took place between December 2020 and
January 2021. The inclusion criteria for the patients were as follows:
patients admitted to the hospital between May and July 2020 in
intensive care units, with positive PCR laboratory test results for the
presence of the SARS-COV-2 virus, and undergoing IMV. The exclusion
criterion was age below 18 years old. Selection of the patients took
place as described in the following flowchart (Figure 1):
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The list of drugs of interest was obtained from a review of the
scientific literature available in the CAPES Journals portal, focused
on full scientific articles published in 2020 aimed at the treatment
and support of patients with COVID-19 with the “covid 19”7, “
treatment” and “management” descriptors in Portuguese and
English, as well as in manuals and protocols published by the
Ministry of Health and medical entities.

Consequently, the medications addressed in the materials
consulted that were included in the unit’s standardization
comprised the group of interest. In this study, medications aimed
at the treatment of comorbidities presented by the patients, such
as diabetes, cancer or other pathologies not directly related to
COVID-19, were not evaluated.

From the selection of patients and the list of drugs of interest,
the consumption of medications per patient during their
hospitalization period was evaluated, in order to analyze the cost
of the drug treatment used. This stage of the study was divided
into 5 phases (Figure 1).

It is noteworthy that values related to equipment, hospital
supplies or labor of the health professionals are not included
and that all values from the original manuscript were converted
to the equivalent in US dollars and its quotation in 2021. An
electronic form prepared in Microsoft® Excel 2010 was used for
the quantitative analysis of the data.

This study was approved by the Committee of Ethics in Research
with Human Beings of the Federal Hospital of Civil Servants,
through CAAE 38199220.4.0000.5252.

Results

A total of 21 patients who met the inclusion criteria were
identified. Three of them were excluded for meeting one of
the exclusion criteria, generating a final sample comprised
by 18 patients, 8 female and 10 male (Table 1). The drugs
selected for monitoring, according to the Chemical Therapeutic
Anatomic classification (ATC), were as follows: ascorbic acid
(A11GA01); amoxicillin (JO1CA04); amoxicillin with clavulanate
(JO1CRO2); ampicillin (JO1CA01); ampicillin with sulbactam
(JO1CRO1); atracurium (MO3ACO04); azithromycin (JO1FA10);
betamethasone (HO2AB01); cefepime (JO1DEO1); ceftazidime
(JO1DDO02); ceftriaxone (J0O1DDO04); cisatracurium (MO2AC11);
clarithromycin (JO1FA09); dexamethasone (HO2AB02);
dexmedetomidine (NO5CM18); dextroketamine (NO1AX03);
dopamine (CO1CA04); enoxaparin (BO1ABO5); etomidate
(NO1AX07); fentanyl (NO1AHO1); flumazenil (VO3AB25); heparin
(BO1ABO1); hydrocortisone (H02B09); imipenem (JO1DH51);
levofloxacin ~ (JO1IMA12); lidocaine (NO1BBO02); linezolid
(JO1XX08); meropenem  (JO1IDHO2); methylprednisolone
(HO2ABO04); midazolam (NO5CDO08); norepinephrine (CO1CA03);
oseltamivir (JO5AHO02); pancuronium (MO3AC01), piperacillin
with tazobactam (JO1CRO5); prednisone (HO2ABO7); propofol
(NO1AX10); rocuronium (MO3ACO09); sugammadex (VO3AB35);

suxamethonium (MO03ABO1); vancomycin (JO1XA01); and
vecuronium (M0O3AC03).10-2
Al the pharmaceutical presentations of the standardized

medications in the unit were evaluated. The drugs were organized
in groups, according to the unit’s Pharmacotherapy Guide,
namely: adrenergic and vasopressor agents; anticoagulants; anti-
inflammatory drugs; antibiotics; anesthetics, NMBs and sedatives.?
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Among the 41 drugs in the 74 different presentations selected for
analysis, the patients only used 32 medicationsin 44 presentations.

The total cost of these patients’ pharmacological treatment,
obtained through the reports extracted from HOSPUB, was

Figure 1. Study flowchart
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USS 49,602.24. The mean consumption cost per patient was
USS 2,755.68 + USS 2,425.31, in a mean hospitalization time of
23 + 19.7 days. The mean daily expenditure on medications was
USS 119.81 per patient.

Age < 18 years old?

Data collection conducted by the research pharmacists through the evaluation of medical prescriptions
delivered to the Pharmacy Service during the entire hospital stay of the patients and of the consumption
reports provided by the computerized system used in the institution, the HOSPUB system.

the patients' use period.

Identification of the unit prices of the medications of interest in stock at the Pharmacy Service during

daily mean per patient.

Calculation of the global cost of the patients' drug therapy (sum of the consumption reports) — Mean per
patient and daily mean per patient.
Cost calculation in relation to the medications of interest (units used x unit value) — Mean per patient and

therapy applied.

Comparison between the data referring to the group of interest and the data on complete therapy
and identification of the groups and medications with the greatest financial prominence in the

Identification of price variations in public purchases of the medications with the greatest financial
prominence, through the Ministry of Economy's Price Panel, where the prices charged between
January and December 2020 were evaluated.
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Table 1. Profile of the patients selected for the study
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Number of days and cost of the medications Total

Age e cost per

Patient Gender L\E?rs :;SS'(?:;SHM M M1 md Rc Ne Ep (0} patie?'!t
days US$  days USS days USS$ days USS$ days USS days USS  days USS uUssS

1 F 31 11 - - - - 2 159.12 - - 2 3957 1 6.28 11 9508  300.05
2 M 67 18 6 7244 3 3892 2 201.00 7 89720 5 9893 - - 18 57395 1,882.44
3 M 71 80 - - 22 72647 2 100.50 1 14452 3 7519 36 483.65 80 927.21 2,457.54
4 M 56 22 - - - 8 488.13 - - 7 300.08 5 3141 22 15419 973.81
5 M 76 13 - - - - 6 42712 3 79785 6 395.71 4 2512 13 24462 1,890.42
6 M 49 15 - - - - 7 30149 8 1,035.70 6 118.71 - - 15 38736 1,843.26
7 M 51 44 9 90.55 4 5838 3 314.06 1 14452 7 34031 10 94.22 44 76552 1,807.56
8 F 63 50 - - 8 188.10 5 201.00 - - 7 182.03 17 106.78 50 338.83 1,016.74
9 F 87 20 - - - - 10 50249 - - 10 455.07 1- 6281 20 61030 1,630.67
10 M 79 51 11 11953 11 29188 8 50249 - - 17 72415 26 23868 51 83193 2,708.66
11 F 69 5 5 76.06 - 4 30149 5 505.81 5 296.78 2 1256 5 261.37 1,454.07
12 M 90 8 8 5795 - - - - - - 1 1978 1 6.28 8 100.03 184.04
13 M 69 11 4 76.06 - - 5 12562 4 505.81 7 379.88 - - 11 73247 1,819.84
14 F 71 12 - - 6 214.05 1 100.50 - - 3 13850 1 6.28 12 149.12 608.45
15 F 55 17 6 7244 - - 4 32662 8 1,270.54 12  308.65 - - 17 260021 4,578.46
16 M 66 15 - - - - 3 12562 1 24.09 5 360.10 10 62.81 15 305.85 878.47
17 F 68 15 9 369.46 - - 8 47318 1 6.02 8 439.24 3 1884 15 36292 1,669.66
18 F 66 14 11 47812 - - 10 73280 1 14452 10 621.27 - - 14 33205 2,308.76

M: meropenem 500 mg, M1: meropenem 1 g, Md: midazolam 5 mg/mL, Rc: rocuronium 10 mg/mL, Ne: norepinephrine 2 mg/mL,' Ep: enoxaparin 40 mg/0.4 mL; O: others.

The total value of consumption of the drugs of interest presented
a mean of USS 30,012.91, US$ 1,667.38 + USS 1,015.44 per
patient, corresponding to 65.12% of the total consumption
observed in the HOSPUB's reports. The mean daily expenditure on
the medications selected was USS 72.50 per patient.

Therefore, we conclude the following: financially, the group
of NMBs, sedatives and anesthetics accounted for most of
the cost of the drug therapies applied to the 18 patients.
In relation to the drugs of interest, this group represented
53.64% of the cost, or USS 16,009.98 of the total. Rocuronium,
midazolam, dextroketamine and fentanyl stood out, which
accounted for 18.25% (USS 5,476.58), 17.04% (USS$ 5,383.23),
7.96% (USS 2,390.82) and 6.90% (USS 2,069.96), respectively, of
the cost related to the group.

Compared to the overall costs of the treatments, taken from
HOSPUB, the group corresponds to 34.9% of the expenses related
to medications, standing out when compared to other therapeutic
groups.

Among the patients, 17 used midazolam, which is the most used
sedative drug, both in terms of prevalence among the patients and
in terms of use volume. A mean of 75.0 + 44.9 10 mL ampoules
of midazolam maleate at 5 mg/mL were used per patient. A mean
midazolam dose of 32.5 + 11.6 mg/h is estimated per patient.

Rocuronium was used by 11 patients, making it the most prevalent
NMBs. A mean of 80.6 + 68.6 5 mL vials of rocuronium bromide
at 10 mg/mL were used per patient. An estimated mean dose of
34.9 £ 20.8 mg/h of rocuronium per patient is estimated.

Despite being used on a smaller scale, dextroketamine gained space
from afinancial point of view, due toits high added value. Only 5 patients
made use of the drug, with a total consumption of 86 ampoule-
vials (10 mL- 50 mg/mL), with a mean of 17.2 + 17.3 ampoule-vials per
patient. However, despite this mean value, only one patient made use
of 74 ampoule-vials during his treatment day.

In the group of adrenergic and vasopressor drugs, only the use
of norepinephrine was identified in the patients. This drug
represented an expense of USS$ 5,293.95, corresponding to 17.64%
of the total value observed among the medications selected, and
a mean of 73.0 £ 49.7 ampoules per patient. An estimated mean
dose of 3.5 + 1.5 mg/h of norepinephrine bitartrate per patient is
estimated.

The anticoagulants class accounted for 6.9% of the total
consumption of medications. Enoxaparin 40 mg, used by 12 of the
18 patients, was the most consumed drug, totaling USS 1,155.73,
representing 3.8% of the total expenditure on medications and
56.0% of the expenditure within the anticoagulants class. There
was a mean consumption of 15 + 19.2 syringes per patient during
the period assessed.

Anti-inflammatory drugs were the medications that least
impacted on the financial resources, nearly 1.07% among the
items evaluated, representing slightly more than USS 320.26.
Hydrocortisone 100 mg obtained the highest consumption among
the drugs of the class, being prescribed to 6 individuals, with a
mean of 11.6 + 7.1 ampoule-vials per patient.

Methylprednisolone 500 mg was responsible for the highest
expenditure among the medications of the class (USS 232.23).
Prescribed for 7 patients and with a mean of 6.2 + 4.4 vials per
patient, methylprednisolone has a unit price considerably higher
than hydrocortisone.

In relation to the antibiotics, meropenem was used by 12 patients,
beingthe most prescribed antibiotic, followed by azithromycin (11),
ceftriaxone (9), vancomycin (7) and oseltamivir (5).

The antibiotics that represented the greatest expense to the
pharmacywerethefollowing: meropenem, responsiblefor9.76% of
the expensesassessed (USS 2,930.41); piperacillin with tazobactam
(1.78%- USS 535.49); linezolid (1.70%- USS$ 509.19); azithromycin
(1.28%- USS 383.10); and vancomycin (0.82%- USS 247.90).
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A mean of 31 + 28.2 vials of meropenem 1 g and 21 + 36.8 vials
of meropenem 500 mg were used per patient. For azithromycin,
the mean was 5 + 5.5 500 mg vials per treatment.

We arrive at some conclusions given the above. The items with
the highest overall consumption and the highest prevalence
among the patients were as follows: enoxaparin 40 mg/0.4 mL,
norepinephrine 2 mg/mL - 4 ml, meropenem 500 mg,
meropenem 1 g, midazolam 5 mg/mL- 10 mL, and rocuronium
10 mg/mL- 5 mL.

The fraction corresponding to the most relevant medications
from the budgetary perspective against the total cost of the
treatment provided to the patients selected can be seen in
Figure 2. These six medications together correspond to 40.8%
of the total cost of the pharmacotherapy applied to the patients
affected by COVID-19 subjected to IMV (USS 20,239.91).

In the midst of the pandemic, many medications suffered
changes in their prices due to variation in the demand. Among
the groups of sedatives, anesthetics and NMBs it was not
different, according to the evaluation carried out using the
Ministry of Economy’s Price Panel.’

Among the consumption highlights, the standardized
presentation at the hospital of midazolam maleate (5 mg/
mL- 10 mL) presented an important financial value.

In January 2020, the mean cost of the medication was USS$ 1.28
per ampoule. In August, its mean price reached USS 6.09,
ending the year with a mean price of USS 4.60 per ampoule in
December. In relation to its peak, recorded in August, the price
increase was 375.5% when compared to the price in January
2020.

The standardized presentation of rocuronium bromide (10 mg/
mLin 5 mL), in January 2020, had a mean cost of USS$ 6.30. In
October, its mean price reached USS 10.34, and ended the year
with a mean price of USS$ 7.73. When comparing the prices in
January and October 2020, there was a 64.1% increase in the
price charged.

Figure 2. Medications with the highest financial relevance.

Meropenem 1g (n=US 1,746.96)
3,5%

Other medications (n= U$ 29,362.34)
59,2%

Dextroketamine hydrochloride, in the form of 50 mg/mL
in 10 mL, recorded a mean price of USS 26.32 in January. In
September 2020, the price rose to USS 33.29, and it recorded
a mean price of USS 30.10 in December. Comparing January
and September prices, there was a 26.5% increase in the price
charged.

An increase in the demand for norepinephrine hemitartrate
(2 mg/mL in 4 mL) was also observed, an item that cost
USS 0.71 in January 2020, reaching U$12.56 in October, a
1,664,7% increase.

The anticoagulants’ price also rose. In the case of enoxaparin
40 mg, its mean price was USS 5.15 before the pandemic. In
December 2020, its mean price underwent a 79.7% variation,
rising to USS 9.25. Sodium heparin 25,000 Ul, with a prior price
of USS 1.88 in January, reached USS$ 20.02 in December 2020,
with a 1,062.2% variation.

Although it was not a widely used medication, hydrocortisone
also went through a rising process regarding its cost, around
USS 0.84 in early 2020, and USS 2.42 in December, a 188.5%
variation.

According to the Price Panel, all the antibiotics experienced
price fluctuations during the pandemic. In January 2020, the
mean cost of azithromycin was USS 20.87. In October, it reached
USS 41.25, and its mean price in December was USS 26.08; a
99.6% increase when comparing January and October.

Meropenem 1 g had a mean cost of USS 9.61 in November
2020, while in January 2020, its price was USS 7.28 and ended
the year at USS 8.82, which configures a variation of up to
32.0%.

Piperacillin combined with tazobactam (4 g/500 mg) was no
different: in January 2020, its price was USS 6.01, rising to
USS 10.65 in March. At the end of 2020, it reached USS 8.03.
When compared to January, there was a 77.2% variation in March.

Meropenem 500mg (n=US 1,183.45)
2,4%

Midazolam 5mg/mL - 10mL (n=U$ 5,383.23)
10,9%

Rocuronium 10mg/mL - 5 mL (n=U$ 5,476.58)
11,0%

Norepinephrine 2 mg/mL - 4 mL (n=USS 5,293.95)
10,7%

Enoxaparin 40mg/0.4mL (n=U$ 1155.73)
2.3%
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Discussion

Management of sedation and analgesia to alleviate anxiety and
pain and ease IVM is one of the main points in the treatment of
critically-ill patients. One of the greatest challenges in the care
of patients infected with SARS-CoV-2 is maintenance of good
analgesia and sedation, especially given the prolonged time on
IMV in some cases.*??

High consumption of drugs in the sedative, anesthetic and NMB
group was expected, given the characteristics of the disease and
its complications, especially in the study group, consisting of
patients subjected to IMV.1%%

The high demand for the use of norepinephrine by these patients
is justified by the fact that the drug in question is the first choice
in the recovery of hemodynamic parameters. It is noteworthy that
this was the only medication used by all the patients evaluated,
which reinforces not only the preferred clinical course of action
but also the high incidence of hemodynamic changes related to
COVID-19.%81

It is noteworthy that the hemostatic changes presented during
the SARS-CoV-2 infection are caused by several pathogenic
mechanisms, many of them still scarcely understood.
Consequently, the monitoring of parameters related to this
increase in coagulation is essential in the prevention of severe
consequences. Although the recommendation for the use of
anticoagulants is individualized, in general, unfractionated or low
molecular weight heparins are indicated.'%2+%’

Use of these anticoagulant agents in most of the patients
observed in the way it was done was already expected in view
of the already recommended consumption of this medication by
medical societies and other reference bodies: the point of greatest
attention is the valuation of the items belonging to this class, with
significant increases in prices observed in the Price Panel, which
could put the patients’ treatments at risk.1%+27

In any type of infection, caution must be implemented when
using anti-inflammatory drugs, mainly when dealing with
glucocorticoids. On the other hand, the patient’s general state of
hyperinflammation can cause other more serious consequences,
making the use of these drugs subjected to individualized
assessment.*2728

Accordingto Martinetal.(2020), bacterial co-infection with COVID-
19 was only reported in 2% to 8% of the patients affected by the
disease. However, the rate corresponding to the prescription of
antibiotics varies from 57% to 95% in the hospitalized individuals
among the study patients. Unfortunately, there are still few data in
the literature that elucidate the role of antibiotics in the treatment
of COVID-19 and which shed light on what the outcomes presented
by the patients after their use are.1%%

The daily expenditure on medications per patient in the ICU
found in this study is close to the values found by S&. In 2015, he
estimated the cost of medications used per patient in the ICU at
approximately USS 90.16 a day and USS 2,704.65 a month.*

The values found are also in agreement with the cost of the drug
treatment conducted in a field hospital from Piaui. The daily cost
of medications used in the protocol for the treatment of COVID-19
patients varied from USS 65.20 to USS 97.44 31

Aiming to calculate the mean daily costs (direct and indirect) of
patients in the ICU with COVID-19, Planisa estimated the cost/day
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at USS 1,026.75. Another study, which evaluated patients with
COVID-19 in the ICUs of 7 hospitals, estimated the mean daily cost
of the treatment at USS$ 248.97.313233

In 2020, the vaccines for the prevention of COVID-19 were not
yet available to the Brazilian population. When comparing the
mean expenditure of the Unified Health System (Sistema Unico
de Satde, SUS) for critically-ill COVID-19 patients (USS 2,755.68)
and with two-dose vaccination of an individual (Butantan:
USS 48.74; Pfizer: USS 46,48), there is an approximate difference
of USS 2,708.07.34%

Vaccination against COVID-19 promotes prevention and aids the
SUS public coffers. This gross calculation, which does not include
the direct and indirect cost of hospitalization and vaccination,
provides a simplified view of the impact of vaccination on public
health 343>

The sudden increase in the consumption of the most used
medications and with greater financial impact related to the
support and care of the patients selected, according to the unit’s
consumption record, is associated with the difficulty by the
national industrial sector to meet this demand and the difficulties
importing products and inputs observed in the pandemic
culminated in rising prices.337:38

Thus, the importance of structuring and promoting a drug
production network in the Brazilian territory was highlighted, with
the objective of supplying the internal market, which is strong and
less dependent on the world’s economy and politics.?3¢2738

Conclusion

Most of the medications used by the patients were aimed at
preventing opportunistic infections, maintaining homeostasis,
induction and maintenance of intubation, and life support.

In a different scenario, where an effective treatment has yet to
be discovered, it is important to ensure that the medications
most used to maintain patients’ lives continue to be financially
and physically accessible. Thus, identifying the medications with
the greatest demand and financial impact during the pandemic
and calculating their mean consumption at times of high bed
occupancy, helps pharmaceutical managers to acquire the
appropriate quantity, in line with the new need that emerges in
the hospital environment.
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