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Abstract:

Objective: This study was done to assess renal involvement in multiple myeloma patients with the aid of renal
function tests before and after chemotherapy.

Material and Methods: The present study was conducted in the Department of Biochemistry in collaboration
with Department of Medicine, Pt B D Sharma PGIMS, and Rohtak. Twenty newly diagnosed patients of
Multiple Myeloma (MM) were enrolled for the study. Five mL of venous blood was collected aseptically from
antecubital vein in a plain red capped vacutainer after taking written consent. Samples were processed by cen-
trifugation and analysed on the same day. We had been done biomarkers of renal profiles including S.Urea,
S.Creatinine, Creatinine Clearance (GFR), S.uric acid, B.Sugar were analyzed on auto-analyzer (Randox
Suzuka, United Kingdom, model no. 6L7WDS51J) by using kits provided by Randox laboratories.

Results: It was observed that mean levels of S. Urea (46.00+17.26), S. Creatinine (1.77£1.05), GFR
(50.10£26.90), S. Uric acid (4.69+1.39), B. Sugar (117+14.41) in MM patients before chemotherapy. The mean
levels of S. Urea (28.20+£9.99), S. Creatinine (0.97+0.18), GFR (78.03+£25.14), S. Uric acid (4.29+0.57), B.
Sugar (132+9.88) in MM patients after chemotherapy.

Conclusion: In conclusion, abnormal renal profile of MM patients is due to toxic effects of monoclonal light
chain and plasmocytic infiltration of renal tissues. After treatment renal function improves which leads to
improvement in renal profile.
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Introduction

Multiple myeloma (MM) is a neoplastic disorder
characterized by a single clone abundance of
plasma cells in the bone marrow and generating a
monoclonal immunoglobulin, which cause end
organ damage and related complications such as
anemia, renal insufficiency, hypercalcemia, skeletal
events and infection. [1] Myeloma arises from an
asymptomatic  premalignant  proliferation of
monoclonal plasma cells that are derived from post
germinal-center B cells. Multistep genetic and
micro-environmental changes lead to the
transformation of these cells into a malignant
neoplasm. [2] Its incidence increases with age and
is more common in males than females and blacks
have twice the incidence of whites. It accounts
1.3% of all malignancies in whites and 2% in
blacks and 13% of all hematologic cancer in whites
and 33% in blacks. It is more common at 60-70 yrs
of age. [3] In India, the incidence varies 0.3-
1.9/100,000 for males and 0.4-1.3 / 100,000 for
females. [4]

Diagnostic criteria for multiple myeloma [5]

Clonal bone marrow plasma cells more than or
equal to 10% or Dbiopsy proven
plasmacytoma.

Presence of serum or urinary monoclonal
protein (except in patients with true non
secretory multiple myeloma).

Evidence of myeloma related organ
dysfunction commmonly summerized under
the CRAB acronym.

a. C: Hypercalcemia: serum calcium more
than or equal to 11.5mg/dl.

b. R:Renal insufficiency: Serum creatinine >
2mg/dL or estimated creatinine clearance<
40ml/ min.

c. A: Anemia: normochromic, normocytic
with a hemoglobin value of 2g/dL below
the lower limit of normal or a hemoglobin
< 10g/dL.

d. B: Bone lesions: Radiologically detected
Iytic lesion, severe oesteopenia or
pathologic fracture.
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MM is common in those individuals who works in
agriculture field or with allergies. Hypersensitivity
and defective immune response play a role in the
occurence of this tumor. [6]

Renal failure is most common feature in MM. It is
due to the toxic effects of monoclonal light chains
which effects, mainly to renal tubules, less to
glomeruli. Circulating monoclonal light chains are
freely filtered through the glomerulus and go to the
proximal tubule where they are catabolized. The
endocytosis of these free light chains occur by
proximal tubular cells, through a receptor-mediated
process by binding to the cubilin/megalin. [7,8]

In MM light chain are produced in excess amount
so they overcomes the capacity of the tubular cells
to catabolize them so they appear in the tubular
fluid and form tubular casts with Tamm-Horsfall
Protein, it is a glycoprotein synthesized by the cells
present in the medullary thick ascending limb of
the loop of Henle. These casts leads to the
obstruction of the distal tubule and the thick
ascending loop of Henle. [9,10] When a light chain
is nephrotoxic, it cause renal impairment in the
early course of the disease, even before other
clinical features of MM appear.

Kidney injury is a common complication of
multiple myeloma and other plasma cell disorders
and it is associated with increased mortality. It
occur due to multiple pathogenic mechanism which
are due to nephrotoxic monoclonal Ig and some are
independent of paraprotein deposition. [11] Some
of light chains are resistant to chemical degradation
and they collect as precipitates that interfere with
proximal tubule function. Some light chains are
degraded and they induce pro inflammatory
cytokines, such as monocyte chemo attractant
protein-1 and IL-6 and 8. These light chains cause
the production of reactive oxygen species, which
cause inflammatory cell infiltration, matrix
deposition, fibrosis or epithelial-mesenchymal
transformation of renal tubular epithelial cells. [12]

Myeloma-related renal failure which occur from Ig-
independent mechanisms. These are hypercalcemia,
uric acid nephropathy, volume depletion, sepsis,
rhabdomyolysis, nonsteroidal anti-inflammatory
drugs, and renin-angiotensin system inhibitors. [13]

Diagnosis of MM is done by identification of
abnormal monoclonal plasma cells in the bone
marrow, M protein in the serum or urine. A
complete blood count, peripheral blood smear, bio-
chemistry includes calcium, creatinine, B2-M,
lactate dehydrogenase and routine urinalysis.
Serum protein electrophoresis, immunofixation,
nephelometric quantitation of immunoglobulins
and measurement of free light chains. [5]

Treatment options for MM are chemotherapy and
stem cell transplantation. The chemotherapy for
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MM includes an initial induction regimen followed
by maintenance therapy and on subsequent
progression, management of relapsed disease.

Three-drug regimens that contains Bortezomib,
Cyclophosphamide and Dexamethasone (VCD)
Bortezomib, Thalidomide and Dexamethasone
(VID) and Bortezomib, Lenalidomide and
Dexamethasone (VRD) are highly effective in
newly diagnosed myeloma patients. VID show
better response rates and progression-free survival
compared with Thalidomide and Dexamethasone
(TD) and Bortezomib and Dexamethasone (VD).
[14]

VTD regimen consisted of four 3-week cycles of
Bortezomib 1.3 mg/m? administered
subcutaneously (SC) on days 1, 4, 8, and 11.

Dexamethasone 40 mg on days 1-4 and 9-12.
Thalidomide 100 mg/day administered orally.

VCD regimen composed of four 3-week cycles of
Bortezomib 1.3 mg/m? administered
subcutaneously (SC) on days 1, 4, 8, and 11.

Dexamethasone 40 mg on days 1-4 and 9-12.

Cyclophosphamide 500 mg/m? administered orally
on days 1, 8, and 15.

Including  bisphosphonates, antibiotics, and
antiviral for prophylaxis. [15]

The main goal of myeloma treatment is to reduce
the level of light-chain production with
chemotherapeutic regimens alone or followed by
autologous stem cell transplant (ASCT). [16] In
myeloma patients who are new to dialysis, ASCT
cause recovery of renal function and
discontinuation of dialysis in upto 24% of cases. So
ASCT is the preferred therapy in patients with
myeloma with advanced renal failure. [17,18]

Renal failure in MM is reverted by high fluid
intake alone, or hydration combined with anti-
myeloma treatment, the agents that are not excreted
by the kidneys. Alkalinization of urine and
treatment of hypercalcemia is also done.
Bisphosphonates are very useful for the
management of malignancy-related hypercalcemia,
but they can cause renal failure and hypocalcemia
in MM patients. [19] Calcitonin also reduce
calcium levels without causing hypocalcemia and
risk of renal toxicity. Free light chains which are
removed with plasma exchange or in combination
with anti-myeloma therapy, can prevent irreversible
renal failure. The free-light chains are also removed
with the help of dialysis. Hemodialysis membrane
removes the circulating light chains more
efficiently. [20]

Aim & Objectives: This study was done to assess
renal involvement in multiple myeloma patients
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with the aid of renal function tests before and after
chemotherapy.

Material and Methods

The present study was conducted in the Department
of Biochemistry in collaboration with the
Department of Medicine (Clinical Hematology
Unit), Pt. B.D. Sharma PGIMS, and Rohtak.
Twenty newly diagnosed patients of MM were
enrolled for the study. The diagnosis was made by
history, clinical examination, bone marrow
examination and electrophoretic studies and other
tests. Patients were included and excluded as per
following criteria.

Inclusion criteria: Multiple myeloma patients
after confirmed diagnosis.

Exclusion criteria: Patients on steroids, suffering
from any renal, liver pathology or any other
malignancy.

Cases were categorized into two groups:

Group I: At the time of presentation (pre-
treatment) i.e. before the start of chemotherapy.
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Group II: After 6 months of chemotherapy.

An informed written consent was obtained from the
patients who participated in the study. Five mL of
venous blood sample was collected under aseptic
conditions from the patients before and after the
treatment, in a plain red capped vacutainer.

Samples were processed within one hour of
collection. Serum was separated by centrifugation
(2000rpm for 10 minutes) after clotting and
analysed on the same day.

We had been done biomarkers of renal profiles
including  S.Urea, S.Creatinine,  Creatinine
Clearance (GFR), S.Uric acid, B.Sugar were
analyzed on auto-analyzer (Randox Suzuka, United
Kingdom, model no. 6L7WDS5J) by using Kkits
provided by Randox laboratories.

All the analyses were performed by using the
statistical package (IBM SPSS 20). Data were
considered to be significant if p value < 0.05.
Results were expressed as Mean+ SD.

Results and Observations

Table 1: Mean serum urea (mg/dL), creatinine (mg/dL), creatinine clearance (GFR) (mL/min/1.73m?),
uric acid (mg/dL), blood sugar (mg/dL) levels in group I and group II expressed in Mean+SD (Range).

Parameters with normal range Group I Group II p-value
S. urea 46.00+17.26 28.20+9.99 0.000
(6 to 20 mg/dL) (20 to 72) (12 to 48)

S. creatinine 1.77£1.05 0.97+0.18 0.002
(For males 0.72 to 1.18 mg/dL) (0.8 to 4.4) (0.7t0 1.4)

(For females 0.55 to 1.02 mg/dL)

Creatinine Clearance (GFR) (Glomeru- 50.10+£26.90 78.03+£25.14 0.000
lar filtration rate) >60 mL/min/1.73m?) (10.7 to 108.8) (42.0 t0 126.9)

S. uric acid 4.69+1.39 4.29+0.57 0.200
(For males 3.5 to 7.2 mg/dL) (2.8 t0 8.0) (3.2t05.8)

(For females 2.6 to 6.6 mg/dL)

Blood sugar 117+14.41 13249.88 0.000
(Fasting-75-115 mg/dL) (100 to 150) (110 to 148)
(Post-prandial-75-140 mg/dL)
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Figure 1: Mean serum urea, creatinine, creatinine clearance, uric acid and blood sugar levels in group I
and group II
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Discussion

In the present study, mean serum urea levels in
group I was 46.00£17.26 mg/dL (range 20 to 72
mg/dL) and in group II was 28.20+9.99 mg/dL
(range 12 to 48 mg/dL). It was decreased in group
Il and this decrease in mean urea levels was
statistically ~significant (p-value 0.000). This
increase in the mean urea levels in (group I) is due
to renal insufficiency in MM patients.[1]

The mean serum creatinine levels in group I was
1.77£1.05 mg/dL (range 0.8 to 4.4 mg/dL) and in
group II was 0.97+£0.18 mg/dL (range 0.7 to 1.4
mg/dL). It was decreased in group II and this
decrease in mean creatinine levels was statistically
significant (p-value 0.002). Kyle et al, also reported
increase in the creatinine levels in MM patients out
of which some patients with an initial creatinine
value lower than 5 mg/dL responded to therapy, but
dialysis was required in the other patients. [21]
Kaur et al, also reported increase in the creatinine
levels in 22 patients (out of 28) of MM.[4] The
mean creatinine clearance (GFR) in group I was
50.10£26.90 mL/min/1.73m? (range 10.7 to 108.8
mL/min/1.73m?) and in group II was 78.03+25.14
mL/min/1.73m?> (range 42.0 to 1269 mL/
min/1.73m?). This difference in mean creatinine
clearance (GFR) was statistically significant with
p-value 0.000. It was observed when serum
creatinine level decreased after chemotherapy
(group II), Creatinine clearance (GFR) also
improved in these patients due to improvement of
renal functions.

The mean serum uric acid levels in group I was
4.69+1.39 mg/dL (range 2.8 to 8.0 mg/dL) and in
group Il was 4.29+0.57 mg/dL (range 3.2 to 5.8
mg/dL). It was decreased in group II but this was
not statistically significant (p-value 0.200).

In this study mean uric acid levels were within
normal range. Kyle et al, reported the serum uric
acid levels were more than 8.0 mg/dL in 27% of
patients and more than 12 mg/dL in 2% of patients
out of 1027 patients.[21]

The mean blood sugar levels in group I was
117+14.41 mg/dL (range 100 to 150 mg/dL) and in
group II was 13249.88 mg/dL (range 110 to 148
mg/dL). This difference in mean serum sugar level
was statistically significant (p-value 0.000). In
group II mean of blood sugar was higher than
group [ which may be due to dexamethasone which
causes increase blood sugar levels.

Balwani et al, also observed renal complication in
MM patients with acute kidney injury in 72%
cases, chronic kidney disease in 24% and nephrotic
syndrome in 0.03% cases. They also observed that
15 patients with acute kidney injury and 7 with
chronic kidney discase were treated with
hemodialysis. Four patients with acute kidney
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injury had complete recovery of renal function at
12 months of follow-up. 11 patients of acute kidney
injury who required hemodialysis support initially
later on recovered to non-dialyzable range of renal
failure. Plasmapheresis was done along with high
flux hemodialysis in 5 patients. 4 of 5 patients
became hemodialysis independent while 1 patient
progressed to chronic kidney disease requiring
maintenance hemodialysis. 7 patients of chronic
kidney disease remained on maintenance
hemodialysis. In their study 4 patients had recovery
of renal function after 6 weeks of dialysis, and their
renal function was within normal range at follow-
up of one year. Also MM had undergone remission
in these 4 patients.

Therefore, dialysis treatment along  with
chemotherapy should be continued for several
weeks if required. Rapid removal of light chains
with chemotherapy and plasmapheresis may
prevent irreversible renal dysfunction. [22]

De Martinis et al, studied that deficiency of Vit-D
is associated with higher CRP, serum creatinine,
ISS stage or lower serum albumin levels in patients
of MM. Vit-D deficiency cause poorer outcomes in
patients with MM. CRP and creatinine levels are
related to the prognosis in MM. The higher levels
of both CRP and creatinine cause poorer outcomes
and survival in patients with MM. Vitamin D
supplementation  decrease the CRP levels
supporting the anti-inflammatory role of vitamin D.
(23]

Leung et al, studied that in patients with MM,
myeloma kidney is the most common cause of
severe irreversible  renal  failure. The
tubulointerstitial injury occur due to high
concentrations of circulating monoclonal free light
chains which are produced by plasma cells. In
severe renal failure, serum half-life of FLC is
prolonged, so early reduction of serum FLCs
concentrations is necessary, which gives an
additional benefit to effective chemotherapy. For
the direct removal of FLCs from the serum, there
are two methods that is the plasma exchange and
high cut-off haemodialysis. Plasma exchange
removes only FLCs from the serum but its capacity
is limited to reduce total body FLCs. High cut off
hamodialysis is used safely for the extended period
of time and has greater capacity for reducing total
body FLCs.

The early reduction of FLCs is important for renal
recovery, when FLCs are reduced by 60% on day
21, it is associated with renal recovery for 80% of
the population. Patient survival is also strongly
associated with renal recovery. The renal recovery
is reduced when there is significant fibrosis. The
patients who have both light chain deposition
disease (LCDD) and Myeloma kidney on renal
biopsy have non-significant reduction in the renal
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recovery. In the dialysis-dependent patients when
there is reduction in the serum FLCs levels of 62%
by day 12 then the median time to independence of
dialysis is 27 days. When the serum FLCs are
reduced by 75% then it is associated with the
median time to independence of dialysis is 13 days,
and in 50 to 74% reduction this time increased to
26 days and is 34 days when the reduction is 25 to
49%. So an early reduction of FLCs is related to
early renal recovery in MM patients. [24]

Conclusion

MM is a plasma cell disorder of elderly population
between the age of 60-70 yrs. Renal and bone
involvement is the most common feature. Reversal
of renal function was achieved with chemotherapy
and high flux hemodialysis in few cases. Rapid
removal of light chains with chemotherapy and
plasmapheresis ~ prevents  irreversible  renal
dysfunction. The prognosis was worse when renal
failure develops during chemotherapy. [22] So
early diagnosis and treatment of renal failure is
important to improve the quality of life and prevent
organ damage.
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