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Abstract. Background: Chemotherapy-induced nausea and vomiting (CINV) is a significant concern for
patients undergoing highly emetogenic chemotherapy (HEC). This study compares the efficacy of aprepitant
and olanzapine in preventing CINV in breast cancer patients receiving Adriamycin and Cyclophosphamide
(AC).

Methods: A prospective, comparative, observational study was conducted over one year at the State Cancer
Institute, Guwahati, India. 103 chemotherapy-naive breast cancer patients were enrolled and divided into two
groups: aprepitant and olanzapine, both receiving standard therapy with ondansetron and dexamethasone.
CINV outcomes were assessed using the Multinational Association of Supportive Care in Cancer (MASCC)
Antiemesis Tool over five days post-chemotherapy. Acute (0-24 hours) and delayed (24-120 hours) nausea
and vomiting were evaluated. Side effects were documented and compared between groups.

Results: Olanzapine demonstrated significantly better control of acute nausea compared to aprepitant
(p <0.05). It also showed a trend towards superior efficacy in delayed nausea, though statistical significance
was not reached. There was no significant difference between aprepitant and olanzapine in preventing acute
or delayed vomiting. The olanzapine group experienced more frequent side effects, but the difference was
statistically insignificant.

Conclusion: Olanzapine exhibited greater efficacy in preventing nausea, particularly in the acute phase,
compared to aprepitant. However, its higher side effect profile suggests that careful patient selection is neces-
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sary. Both agents remain effective options for CINV management, with olanzapine offering an advantage in
nausea prevention.

Keywords: Olanzapine, Aprepitant, Chemotherapy-Induced Nausea and Vomiting (CINV), Breast Cancer,
Highly Emetogenic Chemotherapy (HEC), Antiemesis.

Aprepitantas ir olanzapinas kriities véziu sergancioms pacientéms,
vartojancioms adriamycing ir ciklofosfamida, - pykinimo ir vémimo
prevencijos veiksmingumui

Santrauka. Jvadas: Chemoterapijos sukeltas pykinimas ir vémimas (CINV) yra didelé problema pacientéms,
kurioms taikoma labai emetogeniné chemoterapija (HEC). Siame tyrime lygintas aprepitanto ir olanzapino
veiksmingumas siekiant i$vengti CINV kraties véziu sergancioms pacientéms, kurioms skiriamas adriamyci-
nas ir ciklofosfamidas (AC).

Metodai: Valstybiniame vézio institute, Gvahacio mieste, Indijoje, per vienerius metus buvo atliktas
prospektyvinis, lyginamasis, stebimasis tyrimas. ] tyrima buvo jtrauktos 103 chemoterapija negydytos kra-
ties véziu sergancios pacientés, jos buvo suskirstytos j dvi grupes pagal joms skiriamg pykinimo ir vémimo
prevencijai vaistg: aprepitantg ir olanzapina, abiejy grupiy pacientéms buvo taikomas standartinis gydymas
ondansetronu ir deksametazonu. CINV rezultatai buvo vertinami naudojant Daugianacionalinés vézio pa-
laikomojo gydymo asociacijos (MASCC) antiemetikus penkias dienas po chemoterapijos. Buvo vertinamas
Gminis (0-24 val.) ir uzdelstas (24-120 val.) pykinimas ir vémimas. Salutinis poveikis buvo dokumentuoja-
mas ir lyginamas tarp grupiy.

Rezultatai: Olanzapinas daug labiau tiko geresnei iminio pykinimo kontrolei nei aprepitantas (p < 0,05).
Taip pat nustatyta, kad jis veiksmingesnis ir uzdelsto pykinimo atveju, nors statistinio reik§mingumo nebu-
vo pasiekta. Reik$émingo skirtumo tarp aprepitanto ir olanzapino pagal galimybe uzkirsti kelig dminiam ar
uzdelstiniam vémimui nebuvo. Olanzapino grupés pacientéms dazniau pasireiské $alutinis poveikis, ta¢iau
skirtumas buvo statistiskai nereik$mingas.

I$vada: Olanzapino veiksmingumas uzkirsti kelig pykinimui didesnis, ypa¢ aminéje fazéje, palyginti su
aprepitantu. Taciau didesnis jo $alutinio poveikio profilis rodo, kad batina kruops¢iai atrinkti pacientus. Abu
vaistai yra veiksminga CINV gydymo priemon¢, taciau olanzapinas turi pranaSuma pykinimo prevencijos
srityje.

RaktaZzodziai: olanzapinas, aprepitantas, chemoterapijos sukeltas pykinimas ir vémimas (CINV), kruties vé-
zys, labai emetogeniné chemoterapija (HEC), antiemezé

Introduction

Breast cancer has always been a major health issue, especially in India, where it has become a
primary reason for cancer and death among women [1,2]. It is one of the most common cancers
afflicting women [3]. Highly Emetogenic Chemotherapy (HEC) regimens, like Adriamycin and
Cyclophosphamide (AC), frequently result in severe side effects like nausea and vomiting [4].
Aprepitant, a neurokinin-1 (NK1) receptor antagonist, is one medication that has been approved
to prevent nausea and vomiting caused by chemotherapy [5]. Olanzapine is atypical antipsychotic
used ‘off-label to prevent CINV, and several studies have reported its efficacy [6]. Studies comparing
these agents indicate that both can significantly reduce CINV, but further research is needed to
examine their side effect profiles and the overall effectiveness to enhance treatment protocols for
breast cancer patients receiving AC-based HEC. The primary objective of this study was to evaluate
the effectiveness of Olanzapine and Aprepitant in preventing nausea. Vomiting and adverse effects
of these two drugs in patients with breast cancer who were receiving AC-based HEC were taken as
the secondary objective.
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Materials and Methods

Study design and participants

This observational study spanned a year and was undertaken from May 2020 to April 2021 at
the State Cancer Institute’s day-care centre in Gauhati Medical College, Guwahati, Assam. This
prospective, comparative study included chemotherapy-naive breast cancer patients aged 18 and
above, scheduled to receive the Highly Emetogenic Chemotherapy (HEC) regimen of Adriamycin
and Cyclophosphamide (AC), and provided informed consent. Ethical clearance was obtained from
the Institutional Ethics Committees of both Gauhati Medical College and Hospital and the State
Cancer Institute with the ethical approval letter Nos. MC/190/2007/Pt-11/Dec-2019/29 and SCI/
ECR/2020/06, respectively.

Eligibility criteria also included a serum creatinine level of at least 2.0 mg/dL, AST and ALT levels
not higher than three times the upper normal limit, an absolute neutrophil count of at least 1500/
mm?, haemoglobin of 8 g/dL or greater, a platelet count of at least 1 x 10°/uL, a total leukocyte count
of 4000/mm? or more, normal electrolyte levels, and a left ventricular ejection fraction of 50% or
above.

Patients were excluded if they reported nausea or vomiting before enrolment, and those receiving
HEC regimens over multiple days of AC or other chemotherapy protocols were not included, either.
The study also excluded individuals with severe cognitive impairment, central nervous system
diseases (e.g., metastases to the brain, seizure disorders), and those treated with antipsychotics
and opioids. Assessing the effectiveness of Olanzapine and Aprepitant in preventing nausea and
vomiting in patients with breast cancer undergoing AC-based HEC was main objective of this study.
It also did not include individuals with uncontrolled diabetes mellitus, pregnant or lactating women,
severely debilitated patients, or those who refused to provide consent.

Procedures

The study employed the consecutive sampling method, utilizing a standardized case record form to
gather data from participants. The MASCC Antiemesis Tool (MAT) was employed for the evaluation
of CINV in the selected patients, which is free for use by non-commercial entities [7]. The patients
were monitored for five days immediately following chemotherapy. The MAT was used to evaluate
the occurrence and frequency of nausea and vomiting, with nausea intensity measured on a visual
analog scale across a range from 0 to 10. Symptom severity was categorized by employing the Common
Terminology Criteria for Adverse Events (CTCAE) version 5.0 (8) as mild (1 to 4), moderate (5 to 7),
or severe (8 to 10) [9]. The patients were assessed after completing a single cycle of chemotherapy,
with the option for rescue treatment based on clinical needs. The participants were split into two
groups: one receiving Aprepitant, with a 125 mg capsule on day zero followed by 80mg daily on Days
2 and 3 post-chemotherapy, and the other group receiving Olanzapine, with a 10mg tablet on day
zero followed by 10mg daily on Days 2, 3, and 4 post-chemotherapy. Additionally, on day 1, both
groups received an 8mg intravenous dosage of Ondansetron and 8 mg intravenous Dexamethasone
one hour before chemotherapy. On days 2, 3, and 4, they received oral Dexamethasone once daily.

Outcome measures

Primary outcome of occurrence of nausea in acute, delayed, and the overall phases were between the
two groups. The outcome measures were recorded from day zero to day five. Incidence of vomiting
was taken as secondary outcome, and it was recorded similarly.

The sample size was determined by using data from previous studies [10] which reported an
incidence of the overall nausea rates of 69% with Olanzapine- and 38% with Aprepitant-based
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regimen, respectively. By using a two-sided test for comparing two proportions, with a significance
level of 0.05, and a power of 90%, the required sample size came out to be 52 participants [11].

Statistical analysis

Descriptive analysis was used to compare the baseline characteristics of both groups. Continuous
variables of age and the body surface area are presented as the mean and the standard deviation.
Categorical variables of the menstrual status, comorbidities, TNM prognostic staging receptor
positivity, and alcohol use history are presented as proportions and frequency. For comparisons of
study outcomes, the odds ratio was calculated, and 0.05 was taken as the significance level. Analysis
and visualization were done in the R software version 2024.04 for Windows (Windows NT 10.0;
Win64; x64).

Results

Study participants

Out of 103 included patients, 52 received Aprepitant and 51 received Olanzapine. The baseline
characteristics of the Aprepitant and Olanzapine arms show comparable demographic and clinical
profiles. Overall, these baseline characteristics highlight that the two groups were broadly similar,
with minor differences in disease staging and receptor status.

Table 1. Baseline characteristics of Aprepitant and Olanzapine groups

BASELINE APREPITANT OLANZAPINE STATISTICAL P VALUE
CHARACTERISTICS (n=52) (n=51) TEST
AGE 46.2+8.1 46.1+£8.5 T-TEST 0.95
BSA 1.5£0.1 1.5+0.1 T-TEST 1
POSTMENOPAUSAL 27 27 Chi-Square test 0.91
H/O Alcohol intake 4 3 Chi-Square test 0.72
Absent (36) Absent (35)
DM (1) DM (1)
Comorbidities HTN (9) HTN (8) Chi-Square test 0.99
DM + HTN (5) DM + HTN (6)
Others (1) Others (1)
ER positive 26 23 Chi-Square test 0.62
PR positive 23 20 Chi-Square test 0.60
3 positives 5 positives
Her2NEU 46 negatives 44 negatives Chi-Square test 0.30
3 equivocal 2 equivocal
I 11 I6
TNM o i Chi-Square test 0.28
III 20 III 22
IV 12 Ivs

Treatment outcomes

The results comparing the effects of the Aprepitant group and the Olanzapine group in preventing
CINV highlight some key findings.
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In acute nausea, a greater number of patients in the Aprepitant group (19 out of 52) experienced
nausea compared to the Olanzapine group (9 out of 51). This difference was found to be significant.
Similarly, in delayed nausea, patients who experienced this symptom were more numerous in
the Aprepitant group (11) than in the Olanzapine group (4 patients), although the results are not
statistically significant. Regarding delayed nausea, 11 patients in the Aprepitant group and 4 in the
Olanzapine group experienced this side effect. Although this indicates a trend toward an increased
nausea in the Aprepitant group, the difference is not statistically significant.

In the overall phase, nausea control was greater in the Olanzapine group as compared to the
Aprepitant group. 8 patients in the Olanzapine group experienced nausea as opposed to 13 in the
Aprepitant group. The difference between the groups, however, had no statistical significance.

For acute vomiting, 6 patients of 52 total in the Aprepitant group and 7 patients of 51 total in the
Olanzapine group experienced this symptom, indicating that the difference between the two groups
in reducing acute vomiting was insignificant. For delayed vomiting, 7 patients in the Aprepitant group
and 3 in the Olanzapine group reported this side effect which shows a trend toward higher vomiting
in the Aprepitant group, but these results are not statistically significant given the wide confidence
intervals. Both groups showed similar efficacy with 7 patients of each group experiencing vomiting
symptoms in the overall phase. No statistical significance was found between the groups in this regard.

Safety
Finally, the incidence of side effects was recorded, and the difference was statistically not significant,

but lower rates of side effects were found in the Aprepitant group, with 2 patients affected compared
to 6 in the Olanzapine group, thus indicating that side effects were less common in the Aprepitant

group.

Table 2. Comparison table of Aprepitant and Olanzapine

Aprepitant group Olanzapine group

N=52 N=51 OR (CI) RR (CI)
Present Absent Present Absent

Acute nausea 19 3 8 43 (1.072'365062.*7074) (1.03?%052 Z.*1392)
Delayed nausea 1 41 4 47 (0.9328 tlos il).6633) (0.91825.6’[(9)771.9202)
Overall Nausea 16 36 8 43 0.917223ti869.2220 0.92113.95145.1764
Acute Vomiting 6 46 7 4 (0.25540222.6315) (0.303%%027.3307)
Delayed vomiting 7 45 3 48 (0.60622 :28? 3.2184) (o.ezezi 2ti885.3652)
Overall Vomiting 7 45 7 b 0.33 113(1<2>237.1567 0.370(11'9t302§5972
Side Effects 2 50 6 45 0.3000 0.3269

(0.0576 to 1.5625)

(0.0692 to 1.5449)

OR = Odds Ratio, RR = Relative risk, CI = Confidence Interval, * = statistically significant.

Discussion

In order to avoid CINYV, this study compared Olanzapine to Aprepitant. It found that Olanzapine
significantly reduced acute nausea, and also exhibited a discernible trend toward a reduction in
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delayed nausea. On the other hand, there was no discernible variation in effectiveness in terms of
preventing vomiting. This was similar to the findings of other studies, such as Zhang et al. [12].
Aprepitant, an NK1 receptor antagonist, and Olanzapine, an atypical antipsychotic with antiemetic
effects, act on distinct pathways involved in the emetic response [13]. These differences in their
mechanisms of action may help explain the variations observed in their effectiveness for controlling
nausea and vomiting.

In our study, Olanzapine was associated with 82% prevention of acute nausea. Other studies have
reported that prevention of acute nausea by Olanzapine is 70-74% [14,15]. The difference between
Olanzapine and Aprepitant groups in the case of acute phase nausea prevention was significant.

In acute vomiting, results between the two groups were found to be statistically insignificant. This
aligns with previous studies that have suggested that both agents are effective in the acute phase of
CINV management, and that there is no difference between their effect in the acute phase of CINV
[16]. However, the more pronounced difference in delayed vomiting, where Olanzapine demonstrated
a lower incidence (5.9% vs. 13.5% for Aprepitant), indicates a potential trend favouring Olanzapine,
although the results did not reach statistical significance levels. Similar results of a positive trend
for Olanzapine were also reported in other studies [17]. This finding is consistent with literature
suggesting that Olanzapine may be more effective in managing delayed emesis due to its broader
receptor activity, including dopamine and serotonin pathways [18].

The results for acute nausea were significant, with Olanzapine showing alower incidence compared
to Aprepitant. Additionally, this conclusion is consistent with data that has already been published
[19]. Olanzapine may also be effective in treating delayed nausea, as shown by the tendency (7.8%
for Olanzapine vs. 21.1% for Aprepitant), even though the results were found to be not statistically
significant.

Despite the efficacy of Olanzapine, the higher incidence of side effects (11.8% for Olanzapine
vs. 3.8% for Aprepitant) raises important considerations for clinical practice. Similar concerns
were expressed by other studies where they stated that treatment with Olanzapine resulted in more
side effects than the other drug regimen, with somnolence being a major one [20]. The side effects
associated with Olanzapine, while not statistically significant, may be a concern for patients who
are particularly sensitive to antipsychotic medications [21]. Careful selection of patients and their
monitoring when using Olanzapine as part of an antiemetic regimen may be required as seen in
other systematic reviews [22,23].

Olanzapine appears to offer significantly greater protection against delayed nausea compared
to Aprepitant, especially in later cycles of chemotherapy. Unlike vomiting — which is primarily
controlled by the Chemoreceptor Trigger Zone (CTZ) - nausea is influenced by a broader network
of brain centers, including those involved in psychological and anticipatory responses. This means
that once patients have experienced chemotherapy-induced nausea and vomiting (CINV) in earlier
cycles, they may become more susceptible to future episodes, and a drug with a multi-modal
mechanism like Olanzapine could therefore be particularly beneficial.

Given its diverse actions, Olanzapine might serve as a more effective prophylactic antiemetic
over multiple chemotherapy cycles. However, it is important to note that current literature does not
include any randomized controlled trials specifically addressing its efficacy in later cycles. Further
studies are still needed to confirm these observations.

Limitations

Our study had a number of limitations. Owing to the small sample size, the power of the study was
low. Due to the observational nature of the study design, no randomization or blinding was done,
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thus leaving a potential for bias. However, the baseline characteristics did not have any statistically
significant difference. The study considered only one dosing schedule. The patients were followed-
up for a short period of time post chemotherapy.

Conclusions

The results imply that, in comparison to Aprepitant, Olanzapine may offer superior protection against
both acute and delayed nausea. The comparable efficacy in acute vomiting indicates that both agents
are viable options for CINV management. However, the higher side effect profile associated with
Olanzapine necessitates further investigation and consideration in clinical decision-making. Future
studies with larger sample sizes could help to clarify these trends and inform best practices in the
prevention of CINV.

Conflict of interest

No conflict of interest is declared.

Author contributions

I. D. S.: Conceptualization, Supervision, Project Administration, Writing — Original Draft, Writing -
Review & Editing

S. B.: Investigation, Resources, Validation, Writing — Review & Editing

J. L.: Funding Acquisition, Software, Visualization, Project Administration, Writing - Review &
Editingl. B.: Validation, Supervision

N. M.: Software, Formal Analysis, Data Curation

D. S.: Methodology, Formal Analysis, Data Curation, Visualization, Writing — Original Draft

References

1. Mehrotra R, Yadav K. Breast cancer in India: Present scenario and the challenges ahead. World ] Clin Oncol.
2022;13(3):209-218. doi:10.5306/wjco.v13.i3.209

2. Steponaviciené L, Briediené R, Vanseviciaté-Petkeviciené R, Gudaviciené D, Vincerzevskiené I. Breast cancer
screening program in Lithuania: trends in breast cancer mortality before and during the introduction of the
mammography screening programme. Acta Med Litu. 2020;27(2):61-69. doi:10.15388/ Amed.2020.27.2.3

3. Vincerzevskiené I, Krilavi¢iaté A, Smailyté G. Trends in cancer incidence in Lithuania between 1991 and 2010.
Acta Med Litu. 2014;20(4):135-146. d0i:10.6001/actamedica.v20i4.2811

4. LiQ, WuY, Wang W, et al. Effectiveness and safety of combined neurokinin-1 antagonist Aprepitant treatment
for multiple-day anthracycline-induced nausea and vomiting. Curr Probl Cancer. 2019;43(6):100462.
doi:10.1016/j.currproblcancer.2019.01.003

5. Dando TM, Perry CM. Aprepitant: a review of its use in the prevention of chemotherapy-induced nausea and
vomiting. Drugs. 2004;64(7):777-794. d0i:10.2165/00003495-200464070-00013

6. Bosnjak SM, Dimitrijevic ], Djordjevic F. Cancer and chemotherapy-induced nausea and vomiting: a focus on
Olanzapine. Curr Opin Support Palliat Care. 2016;10(2):180-188. doi:10.1097/SPC.0000000000000206

7. Molassiotis A, Coventry PA, Stricker CT, et al. Validation and psychometric assessment of a short clinical
scale to measure chemotherapy-induced nausea and vomiting: the MASCC antiemesis tool. ] Pain Symptom
Manage. 2007;34(2):148-159. doi:10.1016/j.jpainsymman.2006.10.018

8. National Cancer Institute. Protocol Development | CTEP [Internet]. Cancer.gov; 2017. https://ctep.cancer.gov/
protocolDevelopment/electronic_applications/ctc.htm

9. Wang C, Jiang Z, Zhang J, et al. Prolonged administration of the granisetron transdermal delivery system
reduces capecitabine plus oxaliplatin regimen induced nausea and vomiting. BMC Cancer. 2024;24(1):867.
doi:10.1186/s12885-024-12616-9

124


https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm

Indrani Devi Sarma et al. Aprepitant versus Olanzapine in Patients of Breast Cancer on Adriamycin and Cyclophosphamide Regimen...

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Navari RM, Gray SE, Kerr AC. Olanzapine versus aprepitant for the prevention of chemotherapy-induced
nausea and vomiting: a randomized phase III trial. J Support Oncol. 2011;9(5):188-195. doi:10.1016/].
suponc.2011.05.002

Kane SP. Sample Size Calculator. ClinCalc. Updated June 23, 2024. Accessed April 1, 2025. https://clincalc.
com/stats/samplesize.aspx

Zhang XL, Ying JE. Olanzapine for the Prevention and Treatment of Chemotherapy-Induced Nausea and
Vomiting: A Review to Identify the Best Way to Administer the Drug. Curr Oncol. 2022;29(11):8235-8243.
do0i:10.3390/curroncol29110650

Ibrahim MA, Pellegrini MV, Preuss CV. Antiemetic Neurokinin-1 Receptor Blockers. In: StatPearls. Treasure
Island: StatPearls Publishing; January 11, 2024. https://www.ncbi.nlm.nih.gov/books/NBK470394/

Babu G, Saldanha SC, Kuntegowdanahalli Chinnagiriyappa L, et al. The Efficacy, Safety, and Cost Benefit
of Olanzapine versus Aprepitant in Highly Emetogenic Chemotherapy: A Pilot Study from South India.
Chemother Res Pract. 2016;2016:3439707. doi:10.1155/2016/3439707

Navari RM, Roeland EJ. Unscheduled hydrations: redefining complete response in chemotherapy-induced
nausea and vomiting studies. Future Oncol. 2020;16(24):1863-1872. doi:10.2217/fon-2020-0452

Navari RM, Qin R, Ruddy K], et al. Olanzapine for the Prevention of Chemotherapy-Induced Nausea and
Vomiting. N Engl ] Med. 2016;375(2):134-142. doi:10.1056/NEJMoal515725

Hussein AM, Yasin JA, Abdullah Yousef Aldalati, et al. Olanzapine for the Prevention of Postoperative Nausea
and Vomiting: An Updated Meta-Analysis with Trial Sequential Analysis. Journal of Pain and Symptom
Management. 2025;69(5):e359-e373. doi:10.1016/j.jpainsymman.2025.02.003

Chow R, Herrstedt J, Aapro M, et al. Olanzapine for the prophylaxis and rescue of chemotherapy-induced
nausea and vomiting: a systematic review, meta-analysis, cumulative meta-analysis and fragility assessment of
the literature. Support Care Cancer. 2021;29(7):3439-3459. doi:10.1007/s00520-020-05935-7

Zhang Z, Zhang Y, Chen G, et al. Olanzapine-Based Triple Regimens Versus Neurokinin-1 Receptor Antagonist-
Based Triple Regimens in Preventing Chemotherapy-Induced Nausea and Vomiting Associated with Highly
Emetogenic Chemotherapy: A Network Meta-Analysis. Oncologist. 2018;23(5):603-616. doi:10.1634/
theoncologist.2017-0378

Osman AAM, Elhassan MMA, AbdElrahim BHA, et al. Olanzapine for the Prevention of Chemotherapy-
Induced Nausea and Vomiting: A Comparative Study from Sudan. J Glob Oncol. 2018;4:1-9. doi:10.1200/
JGO.17.00216

Thomas K, Saadabadi A. Olanzapine. In: StatPearls [Internet]. Treasure Island: StatPearls Publishing; 2023.
https://www.ncbinlm.nih.gov/books/NBK532903/

Chiu L, Chow R, DeAngelis C, Lock M, Simone CB 2nd. Secondary and cumulative meta-analysis of
Olanzapine for antiemetic prophylaxis for chemotherapy-induced nausea and vomiting: do we still need to
study its effectiveness?. Ann Palliat Med. 2021;10(3):2540-2547. doi:10.21037/apm-20-1462

Chelkeba L, Gidey K, Mamo A, Yohannes B, Matso T, Melaku T. Olanzapine for chemotherapy-induced nausea
and vomiting: systematic review and meta-analysis. Pharm Pract (Granada). 2017;15(1):877. doi:10.18549/
PharmPract.2017.01.877

125



