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Abstract

The Multiple myeloma (MM) is a plasma cell malignancy in which monoclonal plasma cells proliferate in bone marrow, resulting in
an overabundance of monoclonal paraprotein (M protein), destruction of bone, and displacement of other hematopoietic cell lines.

This retrospective-prospective study was conducted at the University Clinic for Hematology in Skopje, North Macedonia, in the
period between January 2009 and December 2019. Patients younger than 65 years, without comorbidities, fit for autologous peripheral
blood stem cell transplantation (PBSCT), were treated with Cyclophosphamide-Thalidomide-Dexamethasone (CyThalDex) protocol
divided into two daily doses which were maintained until complete remission. Patients over 65 years of age, unfit for more aggressive
treatment options like peripheral blood stem cells (PBSCT) with comorbidities and renal failure, were treated with Melphalan-
Prednisone-Thalidomide (MPT) protocol. The third group of patients was treated without new immunomodulators such as thalidomide,
but instead a salvage therapy was given consisted of chemotherapy and corticosteroids.

The use of thalidomide can lead to more undesirable effects such as deep vein thrombosis and renal neuropathy. The results obtained
in our study showed no high percentage of these effects. However, a better survival rate was registered along with a longer period
without progression of the underlying disease (PFS). Moreover, a higher percentage of complete remission (CR) was achieved and a very
good partial response (VGPR) in general.

Myeloma multiplex is still incurable disease with pattern of regression and remission followed by multiple relapses rising from the
residual myeloma cells, but in the future still many unsolved questions has to be answered.
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and presence of end-organ damage known as the CRAB
criteria (increased calcium level, renal dysfunction,
anemia, and destructive bone lesions). (Gerecke et al.,
2016; Kehrer et al., 2017).

It is a genetically complex disease which develops
via multistep process whereby plasma cells are driven

Introduction

Plasma cell disorders are a diverse group of
monoclonal diseases characterized by the presence of
monoclonal plasma cell population in the bone marrow

* svetlanakrstevskaa@yahoo.com


mailto:svetlanakrstevskaa@yahoo.com

S. Krstevska Balkanov, S. Trajkova, S. Genadieva Stavric, A. Pivkova Veljanovska, M. Popova Labacevska,
80 D. Spasovski, I. Rambabova Bushljetik, G. Kalcev, I. Panovska Stavridis

towards malignancy through the accumulation of genetic
“hits” over time. Almost all patents with monoclonal
gammopathy could be diagnosed as symptomatic or
asymptomatic (Morgan et al., 2012). Multiple myeloma
(MM) evolves from an antecedent asymptomatic
monoclonal gammopathy of undetermined significance
(MGUS). Patients with a symptomatic disease should be
treated immediately, whereas asymptomatic disease is
subject of additional observation (van de Donk et al.,
2016).

Majority of patients are over 60 years of age and the
median age at diagnosis is increasing with the increase of
overall life expectancy. In USA and Europe, the incidence
of MM is 3 to 4 per 100,000 people (Becker, 2011; Padala
et al., 2021; Vélez et al., 2016). The annual incidence of
MM in Macedonia is 2.5 per 100,000 people, with a
noticeable progress in the past 5 years for 39% per year
(Bila et al., 2021). MM is a malignant disorder that arises
from the malignant proliferation of plasma cells and is
characterized by the presence of at least 10% clonal bone
marrow plasma cells and serum and/or urinary
monoclonal proteins. Symptomatic disease could be
defined with so called CRAB features: C-hypercalcemia
(>11.5mg/dL (2.65 mmol/L); R-Renal failure; serum
creatinine (> 177mmol/L; (>2mg/dL)); A-anemia
(hemoglobin <10g/dL; 12.5 mmol/L) or 2g/dL below the
lower normal limit; and B-bone disease (lytic lesions,
severe osteopenia or pathologic fractures) (Ludwig et al.,
2014). Patients are stratified into three risk groups based
on the levels of serum beta 2-micro globulin and albumin
at the moment of diagnosis according to International
Staging System (ISS). Nowadays, the revised ISS (R-ISS)
includes, in addition to ISS, the level of lactate
dehydrogenase (LDH) in serum and some high-risk
cytogenetic abnormalities, and allows identification of
very high-risk patients (Palumbo et al., 2015).
Chromosomal abnormalities t(4;14), t(14;16) and t(14;20)
chromosome 1 abnormalities and dell7 detected by
fluorescent in situ hybridization (FISH) are associated
with a poor prognosis (Giri et al., 2020). Hyperdiploidy,
t(11;14), t(6;14), is associated with a good prognosis and
can be considered a “standard risk” (Chretien et al., 2015).
Although median and overall survival (OS) has been
estimated to be approximately 3-4 years, some patients
with MM may live longer than 10 years (Fonseca et al.,
2017). Prognosis and treatment decisions depend on
various prognostic factors including age, performance
score, comorbidities. In addition, different treatment
approaches (younger patients are treated with high-dose
therapies), individual initial response to treatment,
disease-free survival time, and occurrence of relapse are
important issues (Palumbo et al., 2015).

In order to allow uniform reporting, the International
Myeloma Working Group (IMWG) has defined several
response subcategories in MM patients: complete response
(CR), very good partial response (VGPR), partial response
(PR), stable disease (SD), and progressive disease (PD).

Response to treatment is a major prognostic factor in MM,
regardless the age of the patient (Durie et al., 2006).

MM management has undergone profound changes
in the past owing to advances in our understanding of the
disease biology and improvements in treatment and
supportive care approaches. The outcome in patients with
MM has improved substantially over the past 20 years due
to several therapeutic advances. High-dose therapy (HDT)
with autologous stem cell transplantation (ASCT) was
developed in the 90s as the standard front-line treatment
for younger and fit patients but it was not adequate for the
treatment and overall survival of MM patients (Moreau et
al., 2015). In the 2000s, the introduction of novel agents
such as thalidomide, lenalidomide, bortezomib and others
have changed the therapeutic scenario in MM in several
ways and it has become possible to achieve CR and
VGPR and longer lasting disease-free survival time and
overall survival (Moehler et al., 2006).

The immunomodulatory effect of thalidomide is
expressed by the inhibition of de novo immunoglobulin M
(IgM) antibodies synthesis. This effect is fulfilled as a
result of the modulation of T cell immunity by increasing
the inhibitory effect on tumor necrosis factor (TNF)-alpha
and the antiangiogenetic impact on neovascularization. In
recent decades, thalidomide in combination with
dexamethasone has been introduced as a drug of choice or
as a "gold standard" in the inductive treatment of newly
diagnosed MM (Kim et al., 2017). Following the success
of thalidomide, several of its analogues (lenalidomide and
pomalidomide) have been gradually developed and
clinically tested (Galustian et al., 2009). Another new
molecular target approach discovered recently is the
proteosomal inhibitor bortezomib, which has shown
promising clinical results (Mersin et al., 2021).

The principal purpose of this study was to evaluate
treatment options of MM as well as outcomes in the
Republic of North Macedonia, and to show the association
between age, comorbidity and renal involvement.
Chromosome aberrations and their impact on survival,
together with the implementation of different therapeutic
approaches at our Clinic in the period of 2009-2019 in
overall survival were also a subject of analysis.

Materials and methods

This retrospective-prospective study was conducted
at the University Clinic for Hematology in Skopje, North
Macedonia, in the period between January 2009 and
December 2019. The cohort group was consisted of 296
newly diagnosed patients with MM. There were 146
(49.3%) female and 150 (50.7%) male patients, at the age
ranging from 31 to 88 years (mean age 62 years).
Diagnostic criteria of MM were based on the IMWG
(Rajkumar et al., 2014). Patients were stratified in various
treatment groups after staging of the disease (by IMWG),
age, comorbidity status, and renal impairment. Patients
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younger than 65 years, without comorbidities, fit for
autologous PBSCT, were treated with
Cyclophosphamide-Thalidomide-Dexamethasone
(CyThalDex) protocol divided into two daily doses which
were maintained until complete remission. Molecular
and/or cytogenetic analyses were done in only 46 patients.
Patients over 65 years of age, unfit for more aggressive
treatment options like peripheral blood stem cells
(PBSCT) with comorbidities and renal failure, were
treated with Melphalan-Prednisone-Thalidomide (MPT)
protocol. The third group of patients was treated without
new immunomodulators such as thalidomide, but instead,
a salvage therapy was given consisted of chemotherapy
and corticosteroids.

A written informed consent was obtained from all
patients before starting the study. All medical history data
were taken from patients’ record database at the
University Clinic for Hematology-Skopje.

Statistical analysis

Statistical analysis was made using the SPSS
software, version 22. We used the Kaplan-Mayer survival
curves (cumulative proportion surviving). The following
survival analyses were done in this study: percentiles of
survival analysis (comparison of two samples), Log Rank
test (comparison of multiple samples) and Chi-square
(Descriptive statistics - median, mean of survival times).

Results

A total of 296 patients with MM were involved in this
study realized between the period of January 2009 and
December 2019. There were 146 (49.3%) female and 150
(50.7%) male patients. Median age was 62.0 years (range
31-88 years). Four patients were younger than 40 years

(1.4%), a total of 120 patients (40.5%) were at the age
between 40 and 59 years and 172 patients (58.1%) were
older than 60 years. Approximately 2/3 of the patients
were older than 60 years. We evaluated the overall
survival time of patients with MM in relation to age at the
time of the diagnosis. It was noted that 26% of patients
above 65 years of age survived over 60 months, and 40%
of patients under 65 years of age survived over 60
months. According to Log Rank Test (p=0.00047) there
was a statistically significant difference between the two
subgroups in relation to survival of patients under and
over 65 years of age. The survival median time in patients
older than 65 years was 18.3 months and in patients under
65 years 43.4 months (Fig. 1).

Molecular and chromosome analyses were performed
in 46 MM patients, which showed normal findings in
most of them (41.3%); 13% showed hyperdiploid and
patients with normal and hypodiploid results were
stratified as patients with a standard risk, 54.3% of them.
In 10.9% of MM patients hypodiploid was registered
(gain 1q, loss 1p) and dell3q, in 6.5% t(11;14) t(4;14)
were registered, and in 2.2% (only one patient) del17p. In
15.2% of patients a multiple finding was registered. There
were 45.7% patients with high risk for MM. We
evaluated the survival time of patients with MM in
relation to molecular and chromosome stratification and it
was shown that 20% of them were with high risk [patients
with hypodiploid (gainlqg, losslp) Dell7p, Dell3q,
t(11;14) t(4;14) and multiple mutations] who survived 60
months and the survival median time in these patients was
20.8 months. In patients with MM who had a standard
risk, death outcome was not registered during the
observation period. Log-Rank test (WW=4.6275,
Sum=8.1880, Var=2.0767, Test statistic=3.211191,
p=0.00132) showed a statistically significant difference
between MM patients with a standard risk and those with
a high risk (Fig. 2).
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Fig. 1. Overall survival in patients according to age.
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The overall survival time was evaluated in patients
with and without comorbidities before performing
diagnostic procedures. It was noted that 49% of patients
without comorbidities survived over 60 months, and 16%
of patients with comorbidities survived over 60 months.
Log-Rank test (p=0.00000) registered a statistically
significant effect between patients with comorbidities and
patients without, prior to diagnostic procedures in relation
to survival. The survival median rate in patients without
comorbidities prior to diagnostic procedures was 59.3
months and in patients with comorbidities 10.7 months
(Fig. 3).

We evaluated 134 (45.3%) patients that were treated
with CTD protocol, 64 patients (21.6%) treated with MTP

—— highrisk
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Overall survival according to high and standard risk in MM patients (molecular and chromosome aberrations).

protocol, 65 patients (22%) treated with chemotherapy by
Melphalan-Prednisone (MP), Cyclophosphamide-
Oncovin-Melphalan-prednisone  (COMP), Vincristine-
Adriamycin- Dexamethasone (VAD), and without
thalidomide in their initial treatment. Twenty-five patients
(8.4%) were treated with various chemotherapy with
thalidomide, and only 8 patients (2.7%) were left without
any therapy. Evaluation after frontline therapy was made,
and we discovered CR in 16.4% of CTD group and in
6.3% of MTP group. VGPR had 43.3% of CTD patients,
26.2% of MPT patients, 15.4% in the group without
thalidomide (MP, COMP, VAD) and 12% in the group
treated with MIX (thalidomide and chemotherapy).
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Table 1. Distribution according to the initial clinical response after the chemotherapy treatment
Response/Therapy CTD (MP\'/XS)MP' MPT COIS/CI: PT,E\)/'AMDF,,'TD)
n° % n° % n° % n° %
CR/VGPR 22 16.4 4 6.3

VGPR 58 43.3 10 154 17 26.6 3 12.0

PR 21 15.7 11 16.9 21 32.8 11 44.0

RD 33 24.6 44 67.7 22 34.4 11 44.0

Summary 134 100.0 65 100.0 64 100.0 25 100.0

CTD-cyclophosphamide-thalidomide-dexamethasone

MP-melphalan-prednisone; COMP-cyclophosphamide-vincristine-melphalan-prednisone

VAD-vincristine-doxorubicin-dexamethason
MPT-melphalan-prednisone-thalidomid
TD-thalidomide-dexamethasone; CR-complete remission
VGPR-very good partial remission; PR-partial remission
RD-refractory disease

Statistically significant (p<0.05) was the response from
CTD vs. other therapeutic approaches. PR was registered
in 15.7% of CTD patients, 32.8% of MPT group, 16.9%
of the group without thalidomide (MP, COMP, VAD) and
44% of MIX group (thalidomide and chemotherapy).
Refractory disease (RD) was registered in 24.6% of
CTD patients, 34.4% of MPT group, 67.7% of patients in

the group without thalidomide (MP, COMP, VAD) and
44% in MIX group.

Statistically significant (p<0.005) was the initial
response to RD in patients without thalidomide in their
treatment (MP, COMP, VAD) vs. other therapeutic
modalities (Table 1).
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Fig. 4. Overall survivals of patients with initial response (VGPR, PR, RD) that were treated with CTD.
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VAD).

Patients in CTD group with CR as initial response,
61% of patients with VGPR and 55% of patients with PR
after CTD, and only 3% of patients with resistant or
refractory disease (RD) had more than 5-year- overall
survival. It is clear evidence that better and deeper quality

None in the group of patients who received treatment
without thalidomide (MP, COMP, VAD) showed CR.
From patients with VGPR, 67% and 70% of patients with
PR as initial response, had 5-year- overall survival. None
of the patients with RD had 5-year overall survival (Fig.

of response results in longer survival (Fig. 4). 5).
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Seventy-four (25%) patients were treated with ASCT
and 222 patients (75%) were not treated with this
procedure. 60% of patients treated with ASCT showed
overall survival of more than 5 years and 26% of patients
who were not treated with ASCT had the same survival
rate. Distribution of patients by status before ASCT
showed 13 patients with CR (17.6%), 48 patients (64.8%)
with VGPR, 12 patients (16.2%) with PR, and 1 patient
(1.4%) with RD (Fig. 6).

On the other hand, 70% of patients who achieved CR
and VGPR as an initial response before transplantation
showed survival rate of 5 years, while patients with PR

Overall time of survival in patient’s distribution by status before ASCT.

and RD as an initial response before transplantation
showed the same survival rate, but only 18% of them
(p=0.00000) (Fig. 7).

Five-year-survival rate was observed in 16 patients
(21.6%) who received tandem PBSCT and 58 patients
(78.4%) had single PBSCT. 90% of patients with tandem
PBSCT were alive and 49% of them were alive the same
period but they were treated with single PBSCT
(p=0.0004). Our group was too small to recommend
tandem transplantation as a method of choice vs. single
transplantation, but still, it has shown its superiority (Fig.
8).
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Fig. 9. Overall survival period in patients with MM during 10 years.

Thirty-five percentages of patients survived longer
than 5 years, the first 20 months from diagnosis being the
most critical period. The average time of survival was
40.5 months. The most common reason for mortality were
the nature of the main disease and the outcome of the
initial treatment (Fig. 9).

Discussion

In our study, stratification of risk factors that showed
significance in the study group was done using the
universal Cox Proportional model. The age was one of the
most important prognostic risk factors that correlated with
the poor survival of our patient population. In addition to
this, according to data obtained from new studies, the age
limit for drug application and autologous transplantation
as methods of choice has been increased above 75 years
(Bringhen et al.,, 2013). However, in evaluation of
patients, performance scores associated with life-
threatening comorbidities, and general condition should
also be considered.

Research and identification of new molecular
biomarkers that would lead to benefits in personalized
medicine has emerged (Katiyar et al., 2021). In our study,
molecular and chromosomal analyses in patients with MM
showed that 54.3% of them were at a standard risk of
MM, while 45.7% of the examined patients were at a high
risk of MM. This may be due to the short period of
follow-up as well as to the small size of the patient
population.

An important prognostic factor for reducing
progression free survival (PFS) and OS is the registration
of vitally threatening comorbidities (hypertension,
diabetes mellitus, acute myocardial infarction) which

along with age give a cross-negative effect. Analogous to
this, the use of a geriatric multidisciplinary approach
(Charlson index) is crucial. It is a measure of 19 comorbid
conditions graded from 1-6, based on the intensity of the
underlying disease. Clinical hematologists need to be
aware of these criteria in order to stratify patients with
MM in different treatment subgroups depending on the
degree of mortality risk (Charlson et al., 1994).

As one of the predictors for reduced survival in MM
patients is in fact renal involvement that is presented with
an increase of the creatinine in the serum (Dimopoulos et
al., 2008). In our study, 28.7% of patients had kidney
impairment, compared to other studies results which
presented 15-40% such patients. Also, there were only 9%
of patients with acute renal failure who survived 60
months. Ten percentages of patients with registered
chronic renal failure survived, and 60% of patients who
had no initial renal disease from the underlying disease
survived 47 months. Timely intervention leads to
reversible renal impairment. It is important to recognize
this type of patients according to the algorithm and to treat
them in a timely manner. Also, another principal factor for
negative influence on the further course of treatment was
the reduced number of thrombocytes in the initial
diagnostic procedures.

In our study, the key issue was the use of new drugs
such as thalidomide. The combination of thalidomide plus
melphalan and prednisone is superior to the classical
melphalan-prednisone regimen in elderly patients. It is
proven that antimyeloma efficacy and relatively minimal
toxicity has led to its use in maintenance therapies after
ASCT and following frontline therapy in non-transplant
patients. The use of thalidomide can lead to more
undesirable effects such as deep vein thrombosis and renal
neuropathy. Our results have shown that a high percentage
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of these effects were not registered. However, a better
survival was registered, with a longer period without
progression of the underlying disease (PFS) and achieving
a higher percentage of CR and VGPR in general.

Nowadays, implementation of protease inhibitors
such as bortezomib in the standard initial protocols
increases the percentage of complete remission and yields
very good partial remission in MM patients (Mersin et al.,
2021). The application of the CyThalDex protocol in
young patients in good health, without the presence of
vitally compromising effects, has proved to be quite
effective.

One of the most important prognostic factors, which
indicate longer and better overall survival, is actually the
initial response (Tandon et al., 2019). This raises two
essential points regarding the achievement of the desired
clinical response identical in all patients, as well as factors
of influence, such as the type of treatment, patient's age,
clinical presentation, and biology of the disease. Thus,
establishing a clinically initial response perhaps is the
goal of every clinician treating a patient with MM. Our
study showed that the deep initial complete response was
an important predictor of all MM-related events.

Based on the results of our study, 70% of patients
who reached CR and CR/ VGPR before ASCT had a
survival rate of more than 60 months, while only 18% of
those patients who had PR and RD before ASCT had a
survival rate of more than 60 months. This is in
agreement with other studies, especially regarding
patients that fulfilled CR before ASCT (Harousseau,
2008). This discrepancy can be explained partially by the
low CR rate obtained by conventional chemotherapy with
induction protocols. On the other hand, the impact of the
latter, known as the tandem ASCT is the subject of
debate. While the Arkansas Group showed that the use of
tandem ASCT in certain time was an important prognostic
factor, Italian randomized trials found that patients
achieving CR or VGPR after the first ASCT were without
survival benefit from the second ASCT (Palumbo et al.,
2011; Rizzo et al., 2010).

Monitoring the level of CR will help to define
therapeutic strategies and to modify or prolong the
treatments when the level of CR is already reached (van
de Donk et al., 2021). All future treatments should include
thalidomide, lenalidomide, bortezomib, or other new
agents that have been clinically proven to increase OS,
PFS and quality of life. Their use is associated with
maximum tumor reduction, less unintended consequences
and better quality of life in certain specific subpopulation
of patients.

Conclusion
More aggressive initial treatment for patients that

responded with CR or VGPR is matching with a longer
overall survival rate with a very good quality of life. The

Maken. ¢apm. 6umir., 67 (1) 79 — 90 (2021)

concept of treatment of acute leukemia was applied in
MM patients, or “start strong, go long” as a golden
standard of the future. Another major approach for
treatment of MM is the concept of personalized medicine.
There is clear evidence that better and more adequate
quality of response results in longer overall survival rate
and improved quality of life. Myeloma multiplex is still
an incurable disease with a pattern of regression and
remission followed by multiple relapses raising from the
residual myeloma cells, but in the future, many unsolved
questions has to be answered.
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Kutyunu 300poBu: MynturneH muenom, MM, aBTOJIOTHA TpaHCIUIAHTAIM]a HA MATUYHU KIETKH, TATUIOMU]T

Mynturien mmenom (MM) e ma3ma-KJISTOYeH MAIWTHUTET MpPH INITO MOHOKIOHATHHUTE IUla3Ma KIETKH Ce
pa3sMHOXKyBaaT BO KOCKEHATa CPIIEBHHA MITO PE3yJATHPa CO 3rOJEMEHO KOJMYECTBO Ha MOHOKIIOHAJICH mapampoTenH (M
MPOTENH), AECTPYKIMja Ha KOCKUTE M HAPYITyBamhe Ha OCTAHATUTE XEMATOIOCTCKH KICTOUYHH JIMHHH.

[IpukaxkaHata peTpOCIEKTHBHO-TIPOCIEKTUBHA CTyJMja Oelle CHpoBeAeHa Ha YHHMBEP3UTETCKaTa KIMHHKA 3a
xemarosioruja Bo Ckomje, CeBepHa MakeqoHuja, Bo mepuojgoT nomery janyapu 2009 u nexemBpu 2019 roawmna.
INomnaanTe manueHTH Hag 65 ToaMHMU, 663 KOMOPOUIUTETH, TOTOHN 3a aBTOJIOTHA TPAHCIUIAHTAIM]a HA MATUYHH KJIETKH
on nepudepna kps (PBSCT), Gea tpetupanu co nportokod Llukmodochamua-Tamumomu-Jexcamerazon (CyThalDex)
NO/IeJIEH Ha JIBE JHEBHM JI03U KOM ce€ OJp)KyBaa J0 LiejJocHa pemucHja. Ilocrapure nmamueHTH nocrapu ox 65 roJuHU,
HETOT0/IHHU 33 MOArpecUBHHU OIIIMH 332 TPETMaH Kako MaTH4HU KieTkn ox nepudepna kps (PBSCT) co komopbuanteTn n
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O0yOpexna wHCy(unuennyja, 6ea tperupanu co mporokos Mendanan-ITpenanzon-Tamunomun (MIIT). TperaTta rpyma
Oemre rpynara TpeTupaHa 6e3 HOBH UMYHOMOIYJIATOpH Kako mro ¢ Tammmomuy; Oemre qaieHa Teparnyja Koja ce coCToerIe
0]l XeMOTepanuja # KOPTUKOCTEPOUIH.

VYnorpebara Ha TaTUIOMHUI MOXKE J]a JOBEJIE JI0 TIOBEKE HEMOCaKyBaH! e()eKTH KaKo MITO ce TpoMO03a Ha JUTadOKUTe
BEHH M OyOpeskHa HeBponatHja. Bo cormacHOCT co pe3yaraTuTe oj Haliara CTyAHja, FojeM IPOLEHT 01 OBUE e(eKTH He ce
peructpupanu. Cenak, Oelmie perncTpUpaHO MOJOOpPO MPEKUBYBAIE CO MOMONT TMepuon 0e3 mporpecHja Ha OCHOBHATa
6onect (IIOC) 1 BOOMIIITO MOCTUTHYBAkE MTOTOJIEM TPOIEHT Ha 1ejocHa pemucHja (L[P) m mHOTY m0Gap memymeH onroBop
(BI'IIP).

MyNnTHITHUOT MHEJIOM € CeyIITe Heu3lieunBa OoJiecT €O MOJEN Ha perpecHja M peMucHja MpoCieneHa Co
NOBEKEKPAaTHHU PELMIMBYU LITO IPOU3IIETYBaaT Ol PE3UAYaTHUTE KJISTKH Ha MUEIOMOT, IIPH IITO BO WIHHMHA Ce ylITe Tpeda
Jla ce Jazie OAroBOp Ha MHOTY HEPELICHH Mpallamba.

Maced. pharm. bull., 67 (1) 79 — 90 (2021)



