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Efficacy analysis of vincristine, adriamycin, dexamethasone
chemotherapy regimen combined with thalidomide in the treatment of
multiple myeloma nephropathy and its impact on renal function
factors
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Abstract: Myeloma nephropathy is a rare but challenging disease. This study aimed to evaluate the efficacy and renal
functional outcomes of the VAD chemotherapy regimen and thalidomide treatment for myeloma nephropathy. From
August 2022 to December 2023, a total of 94 patients were admitted to People’s Hospital of Shangrao City. Patients were
randomly assigned to Group C (VAD chemotherapy) and Group O (VAD chemotherapy plus thalidomide). Comparisons
of renal function, treatment outcomes, and patient characteristics indicated that disease control and overall efficacy were
significantly better in Group O (P<0.05). Compared with Group C, Group O also had greater reductions in serum
creatinine, blood urea nitrogen, retinol-binding protein, M-protein, bone marrow plasma cells, and 24-hour proteinuria
(P<0.05). Hemoglobin levels were significantly higher in Group O (P<0.05), and adverse reactions were significantly
lower (P<0.05). The combination of VAD chemotherapy and thalidomide improved the therapeutic effects and renal

function in myeloma nephropathy, supporting further exploration of this therapy.
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INTRODUCTION

Multiple myeloma (MM) is a plasma cell dysregulatory
disorder originating from abnormal proliferation of
plasma cells within the bone marrow, subsequently
progressing to malignancy. Clinical manifestations
encompass anemia, bone pain, renal impairment,
hypercalcemia and immunodeficiency, increasing the
susceptibility to infections, primarily impacting the bone
marrow and skeletal system (Drummond et al., 2023).
The incidence of MM accounts for approximately 1% of
all cancers and with the occurrence of an aging population,
it has become the second most common hematologic
malignancy globally (Blue et al., 2023). Literature has
reported that MM may be associated with various factors,
including  genetics, environmental factors and
immunological abnormalities (Hanamura, 2022). MM
nephropathy (MMN) is a common complication within
MM, potentially leading to renal impairment in patients,
characterized by symptoms such as proteinuria and
decreased glomerular filtration rate. It is a rare but highly
detrimental condition, characterized by abnormal
proliferation of myeloma cells within the kidneys,
resulting in renal functional impairment. Research
indicates that MMN is one of the earliest complications to
manifest in MM, with the most common form being the
deposition of monoclonal free light chains and urinary
regulatory proteins in the distal tubules, referred to as
light chain cast nephropathy (Bridoux et al., 2021).
Studies have revealed that the renal damage caused by
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MM results from various factors. Research has shown that
MM cells secrete monoclonal immunoglobulin light
chains, leading to proteinuria in patients. Approximately
80% of MM patients exhibit positive proteinuria in
urinary tests (Men¢ et al., 2022). Furthermore, factors
such as hypercalcemia, hyperuricemia and amyloidosis
are also associated with the onset of MMN.

Chemotherapy is currently the most commonly employed
approach for treating MM. While conventional treatment
methodologies, including steroids and
immunosuppressants, have demonstrated some efficacy in
certain patients, a significant proportion still exhibits poor
responses or develops resistance to conventional therapies
(Xing et al., 2022). Complications associated with MMN
are severe, with a high mortality rate primarily attributed
to renal dysfunction and the exacerbation of related
symptoms. Research has identified inflammation, tumor
burden and immune response as crucial factors in the
progression of MMN (Dimopoulos et al., 2023).
Consequently, current treatment strategies primarily focus
on mitigating inflammatory responses, controlling tumor
burden and enhancing immune function. In recent years,
the Vincristine, Adriamycin, Dexamethasone (VAD)
chemotherapy regimen and Thalidomide have garnered
significant attention as novel therapeutic approaches
(Tanimura et al., 2020). The VAD chemotherapy regimen
incorporates Vincristine, Adriamycin and Dexamethasone,
which possess both anti-proliferative effects on tumor
cells and immunomodulatory properties (Iijima et al.,
2022). Thalidomide is an immunomodulatory agent
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capable of suppressing inflammatory responses and
excessive activation of the immune system. Research has
shown that Thalidomide can inhibit tumor growth and
metastasis in patients with MM by continuously
suppressing angiogenesis. Furthermore, Thalidomide
exhibits potent anti-inflammatory effects, capable of
inhibiting the synthesis of tumor necrosis factor-alpha
(TNF-a) from activated monocytes (Ravichandran et al.,
2023). Studies have also revealed that Thalidomide, when
combined with the VAD regimen, can improve platelet
factor 4 (PF4) and the median serum PF4 concentration is
inversely correlated with the response in MM (Bai et al.,
2019). Thus, it can be used to gauge the prognostic
outcomes of MMN. While the VAD treatment regimen
may not be as favorable as first- and second-line
treatment options utilizing bortezomib, it is effective in
reducing tumor burden and achieving maximal short-term
efficacy (Yikilmaz et al., 2020). In the majority of MM
patients, symptoms of renal impairment eventually
develop. Clinical observations have shown that the VAD
regimen is safe for patients with renal insufficiency or
renal failure. Bone marrow suppression is relatively mild,
and patients tend to recover quickly after chemotherapy
(Toriu et al., 2020). Hence, the VAD regimen represents
the optimal choice for those with renal dysfunction and
the need to reduce tumor burden.

The objective of this study was to evaluate the efficacy
and safety of the VAD chemotherapy regimen in
combination with Thalidomide for the treatment of MMN.
Through a retrospective analysis of clinical data and
laboratory test results from patients with MMN, it aimed
to elucidate the impact of this combined treatment
approach on quantitative proteinuria, renal function and
other relevant indicators. This research endeavors to
provide scientific evidence for the exploration of more
effective treatment modalities. The findings from this
study were expected to serve as crucial references for
enhancing the prognosis of patients with MMN, reducing
the occurrence of complications and improving overall
survival rates.

MATERIALS AND METHODS

Selection criteria

This study included a cohort of 94 patients diagnosed
with MMN who received treatment at People’s Hospital
of Shangrao City from August 2022 to December 2023.
All patients were randomly rolled into Group C (control
group) and Group O (observation group), with each group
consisting of 47 individuals.

Inclusion criteria

Patients who were clinically diagnosed with MMN by the
attending physicians, completion of the full treatment
regimen, absence of contraindications to the study
medications, approval of the study protocol by the
institutional ethics committee and informed consent
obtained from both patients and their family members.

Exclusion criteria

Patients with concomitant renal dysfunction, individuals
with a history of psychiatric or psychological disorders;
those with concurrent malignancies. This study had been
approved by the Ethics Committee of our hospital
(Approval Number: PHSC210). Prior to enrollment, all
patients and their families were thoroughly informed of
the research objectives, content and potential risks and
signed informed consent forms indicating their voluntary
participation in the study. On the basis of informed
consent, patients were formally enrolled and participate in
the study after sufficient communication.

Treatment plan and observation of adverse reactions
Patients in Group C underwent treatment with the VAD
chemotherapy regimen, consisting of intravenous
administration of the following: Vincristine sulfate
infusion at a dose of 0.4mg/day for four consecutive days,
intravenous infusion of Adriamycin at a dose of 10mg/day
for four consecutive days, and intravenous infusion of
Dexamethasone sodium phosphate administered daily at a
dosage calculated based on 20mg/m? for three cycles
within a 20-day period, with each cycle comprising four
consecutive days of treatment. The complete treatment
cycle extended over 28 days.

Patients in Group O received a combined treatment
approach involving the VAD chemotherapy regimen and
Thalidomide. In addition to the treatment administered to
Group C, Group O received Thalidomide orally, initially
at a dose of 50mg/day for one week, followed by an
increase to 50mg/week after one week and then adjusted
to a range of 150-200mg/day for a treatment duration of
four months.

During the chemotherapy process, all patients received
supportive treatments such as gastric acid suppression,
gastric mucosal protection and bone marrow protection.
Each patient underwent a minimum of four treatment
cycles. Prior to and after chemotherapy, a dynamic
monitoring and record-keeping of the patients’
hematological parameters, hematopoietic capacity, and
renal function were conducted. Following the completion
of the chemotherapy cycles, bone marrow examinations
were performed and adverse reactions (ARs) occurring
during the treatment period were observed and recorded,
including their incidence rates (table 1).

Outcome measures

The renal function indicators of patients in both groups
were assessed before and after treatment. In the early
morning, fasting venous blood samples (5SmL) were
collected from patients to measure parameters including
serum creatinine (SCr), blood urea nitrogen (BUN),
retinol-binding protein and 24-hour proteinuria. The level
of SCr in patient serum was determined using enzyme-
linked immunosorbent assay (ELISA), while the levels of
BUN and retinol-binding protein were measured using a
BS-600M biochemical analyzer. BUN levels were also
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assessed using the UV-glutamate dehydrogenase method.
The concentration of retinol-binding protein was
determined using a retinol-binding protein assay kit
(turbidimetry). The 24-hour proteinuria was detected
using the pyrogallol red colorimetric method. This
involved collecting the total urine output from patients
over a 24-hour period, measuring the total protein in the
24-hour urine and calculating the level of 24-hour
proteinuria. Hemoglobin (Hb) levels in both groups were
determined using a hematology analyzer, as part of the
complete blood count assessment. The number of bone
marrow plasma cells in both groups was assessed by
extracting hematopoietic cells from patients’ bone marrow
fluid, staining the slides, and observing the hematopoiesis
under a microscope. The clinical treatment outcomes
between the two groups were compared, and ARs
following treatment were observed. ARs included
infections, gastrointestinal abnormalities, bone marrow
suppression, vomiting, and peripheral neuropathy, among
others. During the examination, drawing blood may cause
brief pain or discomfort, but it was usually mild. There
may be small-scale bruising at the site of blood draw.
Moreover, although the risk was extremely low, there was
still a possibility of infection due to skin puncture. These
detection methods were routine and relatively safe
medical examinations. For most patients, the side effects
of the testing process were mild and brief. However, for
patients with bleeding tendencies or weakened immune
function, doctors may pay special attention to avoid the
occurrence of ARs.

Efficacy evaluation criteria

The treatment efficacy of patients was assessed in
accordance with the Chinese MM Diagnosis and
Treatment Guidelines (2022 Revised Edition). Treatment
outcomes were categorized into five grades: complete
remission (CR), very good partial remission (VGPR),
partial remission (PR), stable disease (SD) and disease
progression (PD). The overall response rate was
calculated as the sum of CR, VGPR and PR, while the
disease control rate included CR, VGPR, PR and SD.

STATISTICAL ANALYSIS

The data obtained were processed using SPSS 23.0.
Continuous variables were recorded as mean + standard
deviation (X#s) and compared adopting t-tests.
Categorical data were denoted as percentages (%) and
compared adopting chi-square (y2) test. P<0.05 meant
statistically significant, indicating the presence of a
meaningful difference.

RESULTS

Comparison of patient general information

In fig. 1 and table 2, no significant differences were found
between Group C and Group O in terms of gender, age, or
disease duration (P>0.05). This result indicated that the
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study design effectively balanced the baseline
characteristics between the two groups, reducing potential
biases that might affect subsequent treatment outcomes.
Ensuring the comparability of baseline characteristics is
crucial for the validity and credibility of the study results.
The similarity between the two groups at the start of the
study suggested that differences in treatment efficacy
were more likely attributable to the treatments rather than
to baseline characteristics. This point is particularly
important because factors such as gender, age, and disease
duration are known potential confounders that can
influence treatment outcomes, thereby providing a
reliable basis for the study conclusions.

|:] Control group
80- [ Observation group

10 [—ﬁ ]
0
Male  Female Age Course

(n) (n) (years old) (month)
General Information

Fig. 1: Comparison of general information between
groups

Comparison of treatment efficacy

In fig. 2 and tables 3 and 4, the clinical disease control
rate and overall response rate of Group O (91.48% and
76.74%) after treatment were significantly higher than
those of Group C (68.09% and 53.49%) (P<0.05). This
indicated that the combination of VAD chemotherapy and
thalidomide had significant advantages in improving
disease control and response rates in patients with MM-
related nephropathy.

Comparison of renal function factors

In fig. 3 and table 5, no significant differences were found
between the two groups in serum creatinine (Scr), blood
urea nitrogen (BUN), and retinol-binding protein levels
before treatment (P>0.05), indicating no significant
differences in baseline renal function. However, after
treatment, both groups showed significant decreases in
Scr, BUN, and retinol-binding protein levels (P<0.05),
with  Group O showing significantly  greater
improvements than Group C (P<0.05). This result
indicated that the combination of VAD chemotherapy and
thalidomide not only performed well in disease control
but also had significant advantages in protecting or
improving renal function.
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Table 1: Treatment medication information

Name Producer

National medicine permission number

Guangzhou Baiyunshan Hanfang Modern

Vincristine (VCR) Pharmaceutical Co., Ltd

. . Shenzhen Main Luck Pharmaceutical Co.,
Adriamycin Ltd
Dexamethasone Shijiazhuang Pharmaceutical Group Ouyi
sodium phosphate Pharmaceutical Co., Ltd
Thalidomide Changzhou Pharmaceutical Factory Co., Ltd

H44023474

H10930105

H20052358
H32026129

Table 2: Comparison of general data of patients

General information Group C (n=47)

Group O (n=47)

Male (example) 25
Female (example) 22
Age (years old) 59.13£11.69
Course of disease (month) 9.2842.46

24
23
59.47£12.32
9.69+2.74

Table 3: Comparison of therapeutic effects of patients

Therapeutic effect Group C (n=47)

Group O (n=47)

CR (example) 6 12
VGCR (example) 6 9
PR (example) 11 12
SD (example) 9 10
PD (example) 15 4

Table 4: Comparison of the effective rates of patients

Effective rate of treatment Group C (n=47)

Group O (n=47)

Total effective rate
Disease control rate

23 (53.49%)
32 (68.09%)

33 (76.74%)*
43 (91.48%)*

Note: *P<0.05 vs. Group C.

Table 5: Comparison of renal function factors in patients

Renal function factor Group C (n=47) Pre-treatment Post-

treatment

Group O (n=47) Pre-treatment Post-treatment

Scr (umol/L) 311.96+51.84 94.84+23.73*
BUN (mmol/L) 17.9542.86 15.24+1.83*

Retinol-binding protein (mg/L) 248.52+47.83 147.24+£32.85*

319.73452.67 74.52+20.62%#
17.93£2.93 10.14+1.27*#
239.75+45.97 87.29+20.17*#

Note: *P<0.05 vs. pre-treatment; #P<0.05 vs. Group C.

Table 6: Comparison of 24-hour proteinuria in patients

24h Poteinuria level Group C (n=47)

Group O (n=47)

5.02+1.12
2.92+0.73*

Before treatment (g/24h)
After treatment (g/24h)

4.98+1.13
0.94+0.42*#

Note: *P<0.05 vs. pre-treatment; #P<0.05 vs. Group C.

Table 7: Comparison of Hb levels in patients

Hb level Group C (n=47) Group O (n=47)
Before treatment (g/L) 73.24+14.27 74.31+£14.62
After treatment (g/L) 80.76+15.28* 99.68+£16.72*#

Note: *P<0.05 vs. pre-treatment; #P<0.05 vs. Group C.

64 Pak. J. Pharm. Sci., Vol.38, No.1, January-February 2025, pp.061-070



Jing Liu et al.

Table 8: Comparison between the number of plasma cells in bone marrow and the level of M protein in patients

Number of plasma cells in bone marrow and Group C (n=47) Group O (n=47)
M protein level Pre-treatment Post-treatment Pre-treatment Post-treatment
Number of plasma cells in bone marrow (%) 59.95+14.57 11.27+3.62* 59.24+13.72  5.16£2.86%#
M protein level (g/L) 56.73+13.24  15.29+4.73* 54.97+13.18 24.97+6.58*#

Note: *P<0.05 vs. pre-treatment; #P<0.05 vs. Group C.

Table 9: Comparison of ARs of patients

ARs Group C (n=47) Group O (n=47)
Infection (case) 7 4
Abnormal digestive system (case) 3 3
Bone marrow suppression (case) 6 6
Vomiting (case) 13 0
Peripheral neuropathy (case) 4 1
AR rate 33 (70.21%) 15 (31.91%)*

Note: *P<0.05 vs. Group C.
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Fig. 2: Comparison of treatment efficacy between two groups of patients
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Fig. 3: Comparison of renal function factors
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Comparison of 24-hour proteinuria

In the comparison of 24-hour proteinuria levels shown in
fig. 4 and table 6, no significant differences were found
between the two groups before treatment (P>0.05),
indicating similar baseline severity of renal impairment.
However, after treatment, the 24-hour proteinuria levels in
both groups decreased significantly, with Group O
showing a significantly greater reduction compared to
Group C (P<0.05). This result indicated that the
combination of VAD chemotherapy and thalidomide was
more effective in reducing renal damage.
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Fig. 4: Comparison of 24-hour proteinuria levels between
groups.

Comparison of hemoglobin levels

In the comparison of hemoglobin (Hb) levels shown in fig.

5 and table 7, no significant differences were found
between the two groups before treatment (P>0.05),
indicating similar baseline anemia status. After treatment,
Hb levels in both groups were significantly increased
(P<0.05), with the increase in Group O being significantly
greater than that in Group C (P<0.05). This result
indicated that the combination of VAD chemotherapy and
thalidomide had a significant effect on improving anemia,
with more pronounced effects observed in Group O.

Comparison of the number of bone marrow plasma cells
and the level of m protein

In the comparison of the number of bone marrow plasma
cells and the level of M protein in fig. 6 and table 8, no
significant difference was found between the two groups
before treatment (P>0.05), indicating that the baseline
disease severity of the two groups was similar. After
treatment, the number of bone marrow plasma cells and
the level of M protein in both groups decreased
significantly (P<0.05), with the reduction in Group O
being significantly greater than that in Group C (P<0.05).
These results indicated that the VAD chemotherapy

regimen combined with thalidomide significantly reduced
the number of bone marrow plasma cells and the level of
M protein, with the effect in Group O being more
pronounced.
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Fig. 5: Comparison of Hb levels between groups.

Comparison of ARS

In fig. 7 and table 9, seven cases of infection, three cases
of gastrointestinal  abnormalities, six cases of
myelosuppression, thirteen cases of vomiting, and four
cases of peripheral neuropathy were reported in Group C,
while four cases of infection, three cases of
gastrointestinal abnormalities, Six cases of
myelosuppression, zero cases of vomiting, and one case
of peripheral neuropathy were reported in Group O. The
overall incidence rate of adverse reactions in Group O
(31.91%) was significantly lower than that in Group C
(70.21%). These results indicated that the VAD
chemotherapy regimen combined with thalidomide
significantly reduced the incidence rate of adverse
reactions, especially in vomiting and peripheral
neuropathy.

DISCUSSION

This study was designed to evaluate the efficacy of VAD
chemotherapy combined with thalidomide in treating
MMN. The results demonstrated that the combination
regimen  significantly  outperformed the  VAD
chemotherapy alone in multiple clinical indices, including
disease control, renal function, improvement of anemia,
and the incidence rate of adverse reactions.

The clinical disease control rate (91.48%) and overall
response rate (76.74%) in Group O (the group treated
with VAD chemotherapy combined with thalidomide)
were significantly higher than those in Group C (68.09%
and 53.49%), indicating that the combination regimen had
a significant advantage in improving disease control and
response rate in MMN patients (P<0.05).
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These findings were consistent with previous studies,
suggesting that thalidomide, through its
immunomodulatory and anti-angiogenic effects, enhanced
the efficacy of VAD chemotherapy, thereby more
effectively inhibiting the proliferation of myeloma cells
and improving clinical outcomes (Villa et al., 2022). The
increase in the overall response rate also indicated that the
addition of thalidomide enabled more patients to have a
positive response to treatment, potentially prolonging
remission and providing a better prognosis. Moreover, the
results also showed that the combination therapy had
more advantages in long-term management than the
chemotherapy alone, further supporting the potential role
of thalidomide in the treatment of MM.
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After treatment, the levels of Scr, BUN and retinol-
binding protein in both groups decreased significantly
(P<0.05), but the improvement in Group O was
significantly greater than that in Group C (P<0.05). These
results indicate that the VAD chemotherapy regimen
combined with thalidomide can significantly protect and
improve renal function while controlling the disease. The
immunomodulatory effects of thalidomide may help
reduce renal inflammation and slow the progression of
kidney damage (Zhang et al., 2023). Moreover, the
combination therapy may more effectively control the
proliferation of myeloma cells, thereby reducing the renal
burden and improving renal function (Peng et al., 2023).
For MMN patients, maintaining and improving renal
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function is crucial for enhancing quality of life and long-
term survival (Ojo et al., 2022), making this finding
particularly important.

In the comparison of 24-hour proteinuria, a significant
decrease was observed in both groups after treatment
(P<0.05), with the reduction in Group O being
significantly greater than that in Group C (P<0.05).
Proteinuria, a key indicator of renal damage, typically
implies an improvement in renal filtration function when
its level decreases (Shi et al., 2022). The significant
reduction in proteinuria in Group O indicates that the
VAD chemotherapy regimen combined with thalidomide
is more effective in alleviating renal damage (Kuno et al.,
2023). Thalidomide may promote the recovery and
improvement of renal function by inhibiting inflammatory
responses and  reducing the  progression  of
tubulointerstitial fibrosis (Zaffanello et al., 2022).
Moreover, the significant decrease in proteinuria may also
be associated with the reduction of tumor burden,
suggesting a decrease in the pathological impact on the
kidneys (Miki et al., 2023).

In the comparison of Hb levels, the Hb levels in both
groups were significantly increased after treatment
(P<0.05), and the increase in Group O was significantly
greater than that in Group C (P<0.05). These results
indicate that the VAD chemotherapy regimen combined
with thalidomide has a significant effect on improving
anemia, with a more pronounced effect in Group O.
Anemia is a common complication in patients with MM-
related renal disease, mainly due to the suppression of
normal hematopoietic function by myeloma cells and the
reduction of red blood cell production caused by renal
dysfunction (Wang et al., 2022; Yong et al., 2021).
Thalidomide may promote red blood cell production by
improving the bone marrow microenvironment and
reducing the suppression of normal hematopoietic cells by
myeloma cells (Weng et al., 2021). Moreover, the
immunomodulatory effects of thalidomide may further
support the recovery of bone marrow hematopoiesis by
reducing the release of inflammatory mediators (Xu et al.,
2022). These findings are consistent with the literature on
thalidomide’s role in improving bone marrow function
and alleviating anemia (Syed, 2023), providing strong
support for its application in the treatment of MMN.

More adverse reaction events, including infections,
gastrointestinal abnormalities, myelosuppression,
vomiting, and peripheral neuropathy, were reported in
Group C. The overall incidence rate of adverse reactions
in Group O was significantly lower than that in Group C
(31.91% vs. 70.21%), especially in terms of vomiting and
peripheral neuropathy (P<0.05). These results indicate
that the VAD chemotherapy regimen combined with
thalidomide significantly reduced the incidence rate of
adverse reactions. The immunomodulatory effects of

thalidomide may have mitigated the side effects of
chemotherapeutic agents, thereby improving treatment
tolerability and patient compliance. Thalidomide not only
enhances therapeutic efficacy but also potentially
alleviates the side effects of chemotherapeutic drugs,
making treatment more tolerable for patients and
contributing to improved long-term therapeutic outcomes.
This study has demonstrated that the VAD chemotherapy
regimen combined with thalidomide has significant
therapeutic advantages in the treatment of MMN patients.
It can effectively control the disease and improve the
response rate, as well as enhance renal function and
hematological indices such as anemia, while reducing the
incidence of adverse reactions. The addition of
thalidomide to the treatment regimen not only enhances
the efficacy of chemotherapy but also improves patient
tolerance and quality of life, potentially having a positive
impact on long-term prognosis.

CONCLUSION

This study has demonstrated that the VAD chemotherapy
regimen combined with thalidomide is superior to VAD
chemotherapy alone in the treatment of MMN patients,
showing higher disease control rates and overall response
rates. After treatment, patients in Group O exhibited
significant improvements in renal function, including
notable decreases in Scr, BUN, retinol-binding protein,
bone marrow plasma cell count, M protein levels and 24-
hour proteinuria, as well as a significant increase in Hb
levels. Additionally, the incidence of adverse reactions in
Group O was lower than that in Group C, with
particularly significant improvements in vomiting and
peripheral neuropathy.

One year after the experiment, patients in Group O
maintained better disease control and renal function,
experienced relief from anemia and enjoyed a higher
quality of life. In contrast, patients in Group C
experienced a decline in renal function and relapse of
some symptoms. Although the sample size of this study
was small and did not explore the effects of different
doses and treatment durations, the results indicate that the
long-term efficacy of VAD chemotherapy combined with
thalidomide is superior to that of VAD chemotherapy
alone in MMN patients. Future research should expand
the sample size and further investigate the long-term
safety of thalidomide.

REFERENCES

Bai J, Wang JL, Yang Y, Zhang WG, Wang FX, Zhang L,
Chen HL, Wang XM, Feng Y, Shen YD, Huang LJ and
He AL (2019). Serum platelet factor 4 is a promising
predictor in newly diagnosed patients with multiple
myeloma treated with thalidomide and VAD regimens.
Hematology, 24(1): 387-391.

68 Pak. J. Pharm. Sci., Vol.38, No.1, January-February 2025, pp.061-070



Blue B, Pierre A and Mikhael J (2023). Culturally
Responsive Care Delivery in Oncology: The Example
of Multiple Myeloma. Clin. Lymphoma Myeloma Leuk.,
23(9): 651-659.

Bridoux F, Leung N, Belmouaz M, Royal V, Ronco P,
Nasr SH, Fermand JP and International Kidney and
Monoclonal Gammopathy Research Group. (2021).
Management of acute kidney injury in symptomatic
multiple myeloma. Kidney Int., 99(3): 570-580.

Costa BA, Mouhieddine TH and Richter J (2022). What’s
old is new: The past, present and future role of
thalidomide in the modern-day management of
multiple myeloma. 7arget Oncol., 17(4): 383-405.

Dimopoulos MA, Merlini G, Bridoux F, Leung N,
Mikhael J, Harrison SJ, Kastritis E, Garderet L,
Gozzetti A, van de Donk NWCJ, Weisel KC, Badros
AZ, Beksac M, Hillengass J, Mohty M, Ho PJ,
Ntanasis-Stathopoulos I, Mateos MV, Richardson P,
Blade J, Moreau P, San-Miguel J, Munshi N, Rajkumar
SV, Durie BGM, Ludwig H, Terpos E and International
Myeloma Working Group (2023). Management of
multiple ~ myeloma-related  renal  impairment:
Recommendations from the International Myeloma
Working Group. Lancet Oncol., 24(7): €293-¢311.

Drummond PLM, Santos RMMD, Reis AMM, Malta JS,
Silveira LP, Costa IHFD and Menezes de Padua CA
(2023). Real-world effectiveness and safety of multiple
myeloma treatments based on thalidomide and
bortezomib: A retrospective cohort study from 2009 to
2020 in a Brazilian metropolis. Cancer Epidemiol., 85:
102377.

Hanamura 1 (2022). Multiple myeloma with high-risk
cytogenetics and its treatment approach. Int. J.
Hematol., 115(6): 762-777.

Iijima T, Sawa N, Nakayama Y, Oba Y, Ikuma D, Mizuno
H, Yamanouchi M, Suwabe T, Wake A, Kono K,
Hoshino J, Ubara Y and Ohashi K (2022). Vincristine.
doxorubicin and dexamethasone induction before
autologous stem cell transplantation in patients with
AL amyloidosis: A retrospective comparison with
frontline stem cell transplantation. Intern Med., 61(19):
2853-2860.

Kuno H, Kanzaki G, Sasaki T, Haruhara K, Okabe M,
Yokote S, Koike K, Tsuboi N and Yokoo T (2023).
High albumin clearance predicts the minimal change
nephrotic syndrome relapse. Kidney360, 4(6): e787-
e795.

Mene P, Stoppacciaro A, Lai S and Festuccia F (2022).
Light chain cast nephropathy in multiple myeloma:
Prevalence, impact and management challenges. Int. J.
Nephrol. Renovasc. Dis., 15: 173-183.

Miki K, Shimamura Y, Maeda T, Moniwa N, Ogawa Y,
Shimizu T, Hayashi T, Sakai H and Takizawa H (2023).
Successful renal recovery from multiple myeloma-
associated crystalline light chain cast nephropathy and
accompanying acute kidney injury with early use of
bortezomib-based therapy: A case report and literature

Jing Liu et al.

review. CEN Case Rep., 12(1): 56-62.

Nasr SH, Kudose S, Javaugue V, Harel S, Said SM, Pascal
V, Stokes MB, Vrana JA, Dasari S, Theis JID,
Osuchukwu GA, Sathick 1J, Das A, Kashkouli A,
Suchin EJ, Liss Y, Suldan Z, Verine J, Arnulf B, Talbot,
A, Sethi S, Zaidan M, Goujon JM, Valeri AM, Mcphail
ED, Sirac C, Leung N, Bridoux F and D’Agati VD
(2023). Pathological characteristics of light chain
crystalline podocytopathy. Kidney Int., 103(3): 616-626.

Ojo AS, Asemota J, Ojukwu S, Rajeh A, Bot A, Smith CJ,
Laziuk K and Saleh M (2022). B-cell lymphoma-
associated hemophagocytic lymphohistiocytosis: A
case report. Oncol. Lett., 24(2): 246.

Peng YF, Peng HT and Ke WB (2023). Influence
mechanism of osteopontin on renal injury in patients
with hereditary hypercalcemia by enzyme-linked
immunosorbent assay. Cell Mol. Biol. (Noisy-le-grand),
69(5): 58-62.

Ravichandran S, Hall A, Jenner M, Garg M, Kishore B,
Lachmann H, Gillmore J, Pitchford A, Oughton JB,
Mahmood S, Sachchithantham S, Hawkins P, Brown S
and Wechalekar A (2023). A phase 1b dose-escalation
study of carfilzomib in combination with thalidomide
and dexamethasone in patients with relapsed/refractory
systemic immunoglobulin light chain amyloidosis.
Amyloid, 30(3): 290-296.

Shi KW, Yuan SG, Huang Y, Li Z, Wang C, Liu H, Sun L,
Liu FY and Zhu XJ (2022). Clinic-pathological
characteristics of rare tubulointerstitial diseases. Zhong
Nan Da Xue Xue Bao Yi Xue Ban., 47(10): 1365-1374.

Syed YY (2023). Selinexor-bortezomib-dexamethasone: A
review in previously treated multiple myeloma. Target
Oncol., 18(2): 303-310.

Tanimura A, Hirai R, Nakamura M, Takeshita M, Togano
T, Sekine R, Hagiwara S and Miwa A (2020). Efficacy
of  VRD (bortezomib., lenalidomide and
dexamethasone) consolidation therapy and
maintenance therapy with immunomodulatory drugs
(thalidomide or lenalidomide) after autologous
peripheral blood stem cell transplantation in the era of
bortezomib-containing induction therapy - A Single
Institution Experience. Gan To Kagaku Ryoho., 47(5):
789-796.

Toriu N, Sawa N, Hiramatsu R, Mizuno H, Ikuma D,
Sekine A, Hayami N, Sumida K, Yamanouchi M,
Hasegawa E, Hoshino J, Takaichi K, Wake A, Ohashi
K, Fujii T and Ubara Y (2020). Regression of renal
amyloid deposits by VAD therapy plus autologous stem
cell transplantation in a patient with primary AL
amyloidosis. CEN Case Rep., 9(1), 6-10.

Villa D, Hoster E, Hermine O, Klapper W, Szymczyk M,
Bosly A, Unterhalt M, Rimsza LM, Ramsower CA,
Freeman CL, Scott DW, Gerrie AS, Savage KJ, Sehn
LH and Dreyling M (2022). Bendamustine or high-
dose cytarabine-based induction with rituximab in
transplant-eligible mantle cell lymphoma. Blood Adv.,
6(18): 5285-5294.

Pak. J. Pharm. Sci., Vol.38, No.1, January-February 2025, pp.061-070

69



Efficacy analysis of vincristine, adriamycin, dexamethasone chemotherapy regimen combined with thalidomide

Wang Y, Wang XY, Yu JY, Wu S, Xu ZG and Sun WX
(2022).  Idiopathic membranous nephropathy with
renal amyloidosis: A case report. Front Med.
(Lausanne), 9: 986065.

Weng QJ, Xu J, Shen PY, Xu T, Gao CN, Xie JY, Ren H
and Pan XX (2021). Fulminant type I cryoglobulinemic
glomerulonephritis with unique ultra structural plugs: A
case report. Int. J. Hematol., 114(5): 620-625.

Xing Y, Yan JP, Yu ZX, Zhao J, Wang YW, Li XY, Qin YL
and Sun SR (2022). High-cutoff hemodialysis in
multiple myeloma patients with acute kidney injury.
Front. Oncol., 12: 1024133,

Xu C, Liang T, Liu J and Fu YF (2022). RAB39B as a
Chemosensitivity-Related biomarker for diffuse large
B-Cell lymphoma. Front. Pharmacol., 13: 931501.

Yikilmaz AS, Akinci S, Bakanay SM and Dilek I (2020).
VAD chemotherapy versus bortezomib containing
regimens as remission induction for ASCT in multiple

myeloma: A single center experience. Int. J. Hematol.
Oncol. Stem. Cell Res., 14(4): 248-256.

Yong ZH, Yu XJ, Lin ZS, Zhou FD, Cen XN, Wang SX
and Zhao MH (2021). Myeloma cast nephropathy with
diffuse amyloid casts without systemic amyloidosis:
two cases report. BMC Nephrol., 22(1): 6.

Zaffanello M, Pietrobelli A, Nosetti L, Piacentini G,
Ferrante G, Piazza M, Guzzo A and Antoniazzi F
(2022).Worldwide interest in vitamin D, negative
effects on kidneys and bone density: Analysis of google
trends data. J. Biol. Regul. Homeost. Agents, 36(6):
1741-1747.

Zhang S, Cui D, Tang M, Yang G, Yard B, Hu H, Wu Y
and Zhang Q (2023). Serum and urinary carnosinase-1
correlate with kidney function and inflammation.
Amino Acids, 55(1): 89-100.

70

Pak. J. Pharm. Sci., Vol.38, No.1, January-February 2025, pp.061-070



