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EVALUATION OF IMPROVEMENT IN RENAL FUNCTION AFTER FIRST-LINE
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WITH RENAL IMPAIRMENT
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ABSTRACT

Objective: To evaluate the effect of response to first-line chemotherapy on renal functions in multiple myeloma (MM) patients.
Study Design: Cross-sectional study.

Place and Duration of Study: Shaukat Khanum Memorial Cancer Hospital, Lahore, from Jan 2013 to Dec 2017.

Methodology: Multiple myeloma patients with renal impairment (RI) at baseline were included. Data was collected from the
hospital registry.The variables assessed pre and post first-line chemotherapywere age, gender, initial estimated glomerular
filteration rate and serum creatinine levels. Progression-free survivaland overall survival (OS) was calculated for both groups
of patients i.e those who had improvement in renal funtions and those who did not show improvement. Kaplan-Meier curves
were drawn, and SPSS-20 was used for data analysis.

Results: Mean age was 48 + 7 years. Out of 139 myeloma patients, 35 (25.1%) had RI at baseline. Males were 23 (65.7%), while
females were 12 (34.3%). Cyclophosphamide, thalidomide and deamethsone (CTD)were used in the majority 30 (85.7%) follo-
wed by boretzomib, thalidomide and dexamethasone (VID) in 2 (5.7%) patients. Boretezomib and dexamethasone (BorDex),
lenalidomide and dexamethasone (Len Dex), lenalidomde, cyclophosphamide and dexamethasone (LCD) were given to 1
(2.8%) patient each. Serum creatinine levels normalized in 19 (54.3%). Dialysis was required in 11 (31.4%) patients out of which
3 (8.6%) got dialysis-independent while 8 (22.9%) patients remained dialysis-dependent. The medianoverall survival in whom
creatinine levels normalized was 35 months while it was 15 months in those in whom it did not normalize.

Conclusion: Prompt administration of chemotherapy regimens can lead to an improvement in renal functions and ultimately
have a substantialeffect on survival outcomes.

Keywords: Boretzomib and dexamethasone, Boretezomib, Cyclophosphamde, Cyclophosphamide and dexamethasone,
Estimated glomerular filtration rate, Lenalidomide, Multiple myeloma, Renal impairment, Thalidomide and dexamethasone,
Thalidomide and dexamethasone.
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INTRODUCTION

Multiple myeloma (MM) is aplasma cell neoplas-
musually associated with presence of amonoclonal pa-
raprotein (M protein). The most frequent clinical featu-

mia*®. The RI on presentation is associated with poor
overall survival (OS), especially if there is a need for
dialysis; however, reversal of renal functions back to
normalcan lead to improvedsurvivals®’.

res includeanaemia, bone pains, fractures, cord comp-
ression, hypercalcemia, infections, and renal impair-
ment. It is a relatively uncommon malignancy accoun-
ting for 1-2% of all the cancers and 10-15% of all hae-
matological cancers?. About 20-40% of patients of MM
have renal impairment atpresentation, 10% of which
require dialysis®4. The kidney involvement at presenta-
tion mostly occurs in patients who have a high tumour
burden, and it can lead to acute or chronic kidney
disorder®. A variety of factors leadtorenal impairment
(RI) in MM including light chain cast nephropathy
(most common), hypercalcemia, light chain (AL) amy-
loidosis, light chain deposition disease, drug-induced
renal damage, hyperviscosity and severe hyperurice-
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Risk factors for developing RI include hypovo-
lemia, diuretics use, hypercalcemia with or without
nephrocalcinosis, repeated use of contrast agents, and
drugs. Hypercalcemia can also lead to diabetes insipi-
dus (DI) secondary to vasopressin resistance which in
turn can lead to diuresis and hypovolemia and further
aggravation of RI8.

The myeloma-related RI is a medical emergency
which requires prompt initiation of treatment with
adequate fluid replacement, discontinuation of neph-
rotoxic medication, correction of electrolytes and hem-
odialysis in selected patients>*1°. Moreover, the early
initiation of anti-myeloma therapy is the cornerstone of
MM management. The neweragents thalidomide, lena-
lidomide, and bortezomib have become the standard
of care in the last 10-15 years. Bortezomib based treat-
ment has shown significant improvements in OS*.
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The objective of this study was which evaluated
the improvement in renal functions in patients of MM
who had RI at baseline. Although bortezomib based
treat-ment is mostly used for treating patients of MM
with RI; ourcentre functions in a resource-constrained
environment and Thalidomide based regimens such as
CTD (Cyclophos-phamide, thalidomide and dexame-
thasone) was mostly used as first-line treatment.

METHODOLOGY

This cross sectional anylysis was conducted at
Shaukat Khanum Memorial Cancer Hospital, Lahore,
form January 2013 to December 2017. Patient data was
extracted from electronic hospital information system
after obtaining approval from the institutional review
board (EX-24-08-19-01). Informed consent was obtai-
ned from the patients in the cohort. The patient’s age,
laboratory parameters such as initial creatinine and
eGFR, chemotherapy used, post-treatment creatinine
and eGFR wererecorded in data analysis software. All
the patients of MM who had renal impairment at base-
line were included. The patients with prior history of
chronic renal disease were excluded.

The International Myeloma Working Group
(IMWG) criteria was used to describe the improvement
in renal functions.Complete renal response was defi-
ned as attaining a consistent improvement (=2 months)
in eGFR to >60 ml/min from baseline. Partial response
was an uninterrupted increase in eGFR from <15 ml/
min to 30-59 ml/min and the minor response was a
continual improvement in eGFR from <15 ml/min to
15-29 ml/min or from 15-29 to 30-59 ml/min. Nil res-
ponse was defined as a failure to meet the criteria men-
tioned above®. The response assessment was done after
the end of first-line chemotherapy.

The Myeloma response assessment was done acc-
ording to IMWG criteria. The stringent complete res-
ponse was defined as a normal free light chain (FLC)
ratio and absence of clonal cells in bone marrow by
immunohistochemistry or immunofluorescence. Whe-
reas, a complete response was defined as negative soft
tissue plasmacytomas and <5% plasma cells in the
bone marrow. Very good partial response (VGPR) was
defined as undetectable serum and urine M proteins
by electrophoresis, although they could be detected by
immunofixation. The partial response (PR) was defi-
ned as >50% reduction of serum M protein and reduc-
tion of urinary M protein by 90%. The minimal resp-
onse (MR) was 225%, but < 49% reduction in serum M
protein and 50-89% reduction in urinary M protein,
moreover, if plasmacytoma was present at baseline a

Pak Armed Forces Med ] 2021; 71 (4): 1431-35

>50% reduction was required in its size. Progressive
disease (PD) was defined as an increase of 25% from
lowest response value in any one or more of the follo-
wing, i.e. serum M component the absolute increase
must be >0.5 g/dl or urine M-component the absolute
increase must be >200 mg/24 hours. In patients with-
out measurable serum and urine M proteins, the diffe-
rence between involved and uninvolved FLC levels,
the absolute increase must be >10 mg/dI'.

The OS and progression-free survival (PFS) were
calculated for patients in whom creatinine levels nor-
malized and in those they did not normalize. They
were also assessed for patients who remained dialysis-
dependent and got free of dialysis.

SPSS-20 was used for statistical analysis of the
data. Mean * standard deviation was used for contin-
uous variables, while frequencies and percentages
were reported for categorical variables. OS was defi-
ned as the time from date of diagnosis to the time of
death of any cause or last follow-up. The Kaplan-Meier
method was used to estimate survival as a function of
time, and survival differences were analyzed by using
the log-rank test. Statistical significance was defined as
a two-tailed p-value <0.05.

RESULTS

During the study period 139 patients were
diagnosed with MM, 35 of whomhad renal impairment
at baseline. The median duration of follow up was 18
months. There were 23 (65.7%) males and 12 (34.3%)
females. Pre-treatment and post-treatment lab parame-
ters along with responses with regards to IMWG renal
response criteria and myeloma response assessment
are shown in table-I. Serum creatinine levels normali-
zed in 19 patients while in 16it remainedabnormal. The
relation between myeloma response and improvement
in RI in terms of serum creatinine is shown in fig-1.
Among 16 patients who had VGPR, creatinine norma-
lized in 12 (75%) patients. Eight patients had PR, and
creatinine normalized in 1 (12.5%) patient. Out of 35
patients, 11 (31.5%) required dialysis on the presenta-
tion, while 24 (68.6%) did not require dialysis. Among
the 11 patient who required dialysis, 3 (27.3%)cameoff
dialysis while 8 (72.7%) remained dialysis-dependent.
Overall, 16 (45.7%) were alive, and 19 (54.3%) were
dead. In 30 (85.7%) patients, CTD regimenwas used as
first-line chemotherapy, while in 2 (5.7%) VID (Borte-
zomib, Thalidomide, Dexamethasone) was used. Lena-
lidomide/ Cyclophosphamide/Dexamethasone (LCD),
Lenalido-mide/Dexamethasone (LenDex) and Borte-
zomib/Dexamethasone (BorDex) were used in one
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Table-I: Patient characteristics and laboratory parame-
ters. CR: complete response, PR: partial response, VGPR:
very good partial response, MR: minimal response, PD:

progressive disease.
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Among the patients who required dialysis initially, the
median OS for those remaining dialysis-dependent
and those coming off dialysis was 43 and 33 months
respectively (fig-2C). As only three patients remained

Parameter Value dialysis-dependent, the number is too small to draw
Age (years) 48+7 any conclusions.

Gender
Male 23 (65.7%) Creatinine Value After Initial Treatment
Female 12 (34.3%)

eGFR (ml/min) Mean (range) . Normalized
Pre-treatment 25 (4-55) m Deranced
Post-treatment 71 (3.6-179) 8

Serum Creatinine (mg/dl) Mean + SD
Pre-treatment 43+34 750,
Post-treatment 2229 50%

Dialysis
Required 11 (31.5%) ==
Not Required 24 (68.6%) VGPR (n=16) PR (n=8) MR (n=1)

International myeloma working n (%)

group renal response criteria Figure: He relation between myeloma response and imp-
Complete response 19 (54.3%) rovement in RI in terms of serum creatinine. VGPR: Very
Partial response 8 (22.9%) good partial response, PR: Partial response, MR: Minimal
No response 8 (22.9%) response.

International Myeloma working DISCUSSION

group criteria of Myeloma response n (%) Renal impai . licati ¢

assessment ; palrm?nt is acommon comp ication o
Very good partial response 16 (45.7%) MM, which has a direct impact on survival’2. In this
Partial response 8 (22.9%) study, we evaluated the recovery in kidney functions
Minimal response 4 (11.4%) and its effect on survival after using first-line chemo-
Progressive disease 1(2.9%) therapy, which in the majority of our patients was CTD
Died during therapy 4 (11.4%) regimen.
Lost to follow up 2(5.7%) In western population, the reported median age

patient (2.9%) each. The OS at 60 months was 37% for
both groups of patients in whom creatinine levels nor-
malized or remained abnormal. The median OS for
patients in whom creatinine levels normalized and
those in whom creatinine levels remained abnormal
was 33 and 15 months respectively (fig-2A). The me-
dian PFS was 16 months for the entire cohort (fig-2B).

at diagnosis of MM is 66 years’. In comparison, we
noted that median age of our patientsat diagnosis was
much lower i.e 48 years. Similar younger median age
at the diagnosis is reported in some of the publications
in our region>'314, There was male predominance i.e
65%, which is also in line with what has been reported
earlier’.
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Figure-2A: Overall survival (OS) in reference to creatinine normalization. (B) Overall survival (OS) of patients receiving
dialysis versus who got off dialysis. (C) Progression-free survival (PFS) of entire cohort.
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We noted that 25% of our patients presenting
with MM had renal impairment. Most of the interna-
tional data also reports similar figures of 20-40% of
patients with MM presenting with RI. In addition,
around 50% of MM patients advance to RI at some
time during the disease course3.

There is considerable variability in the reported
reversibilityof renal impairment. In our study, renal
functions recovered in 19 (54.2%) patients which is
comparable to what is reported. Ponisch et al, for
example, showed that there is 20-80% recovery of renal
functions after starting chemotherapy’¢. The average
time for reversibility of renal functions in study was
1.5 months, with two cycles of chemotherapy. This is
also comparable to published data. For example, the
time to reversibility of renal impairmentreported by
Blade et al. is also around 1.5-1.6 months?”.

We noted that 11 (31.5%) of our patients required
dialysis earlier in the course of the disease. Of these,
3 (27.3%) cameoff from dialysis after first-line therapy,
and remaining 8 (72.7%) remained dialysis-dependent.
The international data suggests that up to 10% of pati-
ents require dialysis at presentation, and death occurs
in 30% of cases during the first two months of dialysis®.
In our study, 2 out of 11(18%) patients died during the
first two months of therapy. Although our reported
early mortality is less than what has been reported,
firm conclusions cannot be drawn as the sample size is
small. The median OS of patients who remained dialy-
sis-dependent was 43 months as compared to those
patients who became dialysis independent (33 mon-
ths). Again, due to small numbers, firm conclusions
cannot be drawn. However, in a study by Kastritis ef al.
it was reported thatwith irreversible RI requiring per-
manent dialysis in MM, the median survival was about
two years while 30% survived more thanthree years*.
These findings suggest that those who have permanent
renal impairment and become dialysis dependent,
prolonged survivals can still be acheived*.

The treatment and outcomes of multiple myeloma
have changed significantly since the advent of newer
drugs namely bortezomib and thalidomide*'8. In our
study, the median OS of patients with MM having RI
on presentationwas 33 months for those in which
creatinine levels normalized. Internationally before the
year 2000, the median OS was 18-19 months for pati-
ents of MM with RI who had age >65 years. This me-
dian OS increased to 32 months after 2005. However,
MM patients <65 years oldwith severe RI have had the
best reported improvement in median OS of over 60
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months'8. This has been attributed mainly to the intro-
duction of bortezomib which was not possible in our
centre because of cost constraints as our hospital is
charity based and offers free of cost treatment to majo-
rity of the patients. However, thalidomide based treat-
ment was readily available.

Hence, the regimen most commonly used as the
first line in our patients was CTD (30-85.7% patients)
patients, while only three patients receiving bortezo-
mib based treatment as first-line.Bortezomib based
treatments are reported to induce early CR and VGPR
according to IMWG myeloma response assessment
criterial®. Better PFS and OS have been reported when
bortezomib based regimens are used as compared to
CTD regimen. In one study, 78% of patients underwent
autologous stem cell transplantation (ASCT) after bor-
tezomib based VCD induction chemotherapy as com-
pared to 48% when CTD was used'®. Despite usage of
CTD regimen in majority of our patients, comparable
early CR and PR according to IMWG renal response
assessment were seen.

LIMITATION OF STUDY

This study has a few limitations, first and fore-
most being limited number of patients. Secondly, due
to cost and availability issues, the bortezomib based
treatment was offered only a few patients. Therefore,
the exact survival comparisons are not possible. The
cytogenetic studies were not done in any of our pati-
ents at that time due to laboratory limitation. The cyto-
genetic studies not only give us an idea about stand-
ard, intermediate and high-risk categories but also
help us in estimating survival, choosing induction
chemotherapies and maintenance therapies®.

CONCLUSION

Prompt recognition and initiation of treatment, in
patients of MM with RI, is of utmost importance as the
prognosis of patients who get complete renal function
recovery haveimproved survival significantly. Alth-
ough regimens having bortezomib are now standard
care for first-line treatment of MM especially with RI,
regimens such as CTD provide a reasonablealternative
with improved outcomes.

This study confirms that if treatment is initiated
early, the RI in MM is reversible and patients have
improved outcomes.
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