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Abstract:

Background: Kidney injury in multiple myeloma (MM) is
a prevalent complication and correlates with a poor
prognosis. Early detection of kidney dysfunction is crucial
for prompt management to control the illness and restore the
function of the kidneys. Aim of the study: This work aimed
to examine the role of urinary insulin-like growth factor
binding protein 7 (IGFBP-7) as an early indicator for renal
affection in MM. Methods: This prospective research has
been performed on a total of 60 patients referred to Internal
Medicine Department Benha University Hospitals. The
participants have been separated into 2 groups: Group A: 40
cases with confirmed diagnosis of MM. Group B: 20
healthy participants with confirmed disease free of MM.
Results: Urine IGFBP-7 is a significant indicator of renal
affection in MM, with an AUC of 0.968 and a P value of
below 0.0001. At a cutoff value of 9.89, it demonstrates
excellent diagnostic performance, with a sensitivity of
93.3%, specificity of 97.8%, a positive predictive value
(PPV) of 82.5%, and a negative predictive value (NPV) of
99.2%. Conclusions: In people with MM, urine IGFBP-7
may have utility of predicting renal affection in MM. Early
detection of these indicators may enhance kidney results and
prolong life expectancy in multiple myeloma.

Keywords: Multiple Myeloma; Renal Affection; Urinary
Insulin-Like Growth Factor Binding Protein 7.
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Introduction

Multiple myeloma is a hematological
malignancy that is marked by a clonal
proliferation of plasma cells in the bone
marrow. It constitutes nearly ten percent of
all hematologic malignancies and is related
to many complications, like Kkidney
impairment ™. Renal  dysfunction
significantly contributes to morbidity and
death in multiple myeloma cases, with
around twenty to forty percent developing
kidney complications throughout their
illness progression [ . Kidney affection in
multiple myeloma can present as acute
kidney injury (AKI), chronic kidney
disease (CKD), and failure of the kidneys.
The underlying mechanisms of renal
involvement in MM are complex and
multifactorial ®!.  The deposition of
monoclonal immunoglobulin light chains,
recognized as Bence Jones proteins, in the
kidney tubules can lead to tubular damage,
inflammation, and impaired Kidney
function [*°1.

Early detection and management of kidney
complications in multiple myeloma are
critical for enhancing results of the cases
] Currently, the diagnosis of renal
involvement relies on clinical assessment,
laboratory tests, and imaging studies [,
Commonly used biomarkers like blood
urea nitrogen (BUN), urine protein
electrophoresis and serum creatinine have
limitations in terms of sensitivity,
specificity, and early detection . Hence,
there is a need for the development of
early and reliable biomarkers that can aid
in the timely identification of renal
affection in MM patients. Such biomarkers
would enable early intervention and
targeted therapeutic strategies, potentially
gJ]r[ez\]/enting or minimizing renal damage ™
IGFBP-7is a member of the insulin-like
growth factor (IGF) family, which has a
crucial role in cell survival, growth and
differentiation "% . While the role of
IGFBP-7 in renal affection in MM has not
been extensively studied, emerging
evidence suggest levels and renal
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dysfunction and determine its diagnostic
and prognostic value in identifying renal
complications at an early stage.

Patients and Methods

This prospective observational study was
carried out on 60 participants at the
outpatient clinics, Internal Medicine
Department in Benha University Hospitals
from January 2024 to January 2025. An
informed  written consent has been
obtained from all cases. The research has
been conducted following permission from
the Ethics Committee of the Faculty of
Medicine, Benha University {approval
code: M.S.16.9.2023}.

Inclusion criteria were age eighteen years
or older, both sexes, confirmed diagnosis
of MM, suspected renal involvement based
on clinical evaluation and willingness to
participate in the research and provide
informed consent.

Diagnosis of multiple myeloma: The three
new criteria recently been added to the
diagnostic  requirements of multiple
myeloma by the International Myeloma
Working Group (IMWG) are: 60% of
marrow plasma cells are monoclonal; a
free light chain (FLC) ratio of greater than
100 if the implicated serum FLC level is
equal or greater than 100 mg/L, and
multiple localized lesions on magnetic
resonance imaging (MRI) 2,

Exclusion criteria were cases with pre-
existing renal disease unrelated to MM,
other risk factors for renal affection,
patients who have received renal
transplantation, patients with significant
comorbidities that may interfere with the
study assessments or compromise the
interpretation of results and pregnant
women.

Grouping:

The participants have been separated into
two groups: Group A: 40 patients with a
confirmed diagnosis of Multiple Myeloma
(MM). Group B: 20 healthy participants
with confirmed disease-free status, free of
MM.

All cases have been subjected to full
history  taking involving:  [patient



demographics: Age, ethnicity, body mass
index (BMI), sex, medical history:
Previous diagnoses (MM, renal disease),
treatments  (chemotherapy, nephrotoxic
medications), and medications, symptoms:
(bone pain, fatigue, weight loss, changes in
urinary patterns (e.g., nocturia, edema),
anemia), family/social history: (Family
history of MM or renal diseases, smoking,

alcohol consumption)], physical
examination including general
examination: [general appearance

including level of consciousness, pallor,
jaundice, signs of dehydration, fluid
retention, or edema, overall nutritional
status, and signs of weight loss, vital signs
(blood pressure, heart rate, temperature),
BMI 1] laboratory investigations
including  [serum  concentrations  of
creatinine, complete blood counts, [(2-
microglobulin, albumin, total protein, and
lactate dehydrogenase (LDH), serum uric
acid, calcium, and PTH. The
immunophenotype of monoclonal protein
has been  measured by  serum
immunofixation, BUN levels, Protein
creatinine ratio in urine samples.

Urine collection and processing

Fresh urine samples were collected from
patients using sterile containers. Samples
had been centrifuged at 1500 rpm for 10
minutes to separate sediments. The
supernatant had been aliquoted into sterile
cryovials and stored at ultra-low
temperatures (-70°C or below) to ensure
biomarker integrity for  subsequent
analyses.

Biomarker analysis

Estimation of IGFBP-7 concentrations
The concentration of IGFBP-7 in urine has
been quantified utilizing the IGFBP-7
ELISA Kit (Catalogue No0.201-12-3997),
adhering strictly to the manufacturer’s
guidelines. After thawing the samples at
room temperature and vertexing gently,
they were diluted as needed to ensure they
were within the kit’s measurable range.
Standards, controls, and test samples were
pipetted into the ELISA microplate,
followed by specific incubation and
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washing cycles. The absorbance was

recorded using a microplate reader, and

IGFBP-7 concentrations (ng/ml) were

calculated based on the standard curve

generated during each assay.

Outcomes measures

e Primary Outcome: The primary outcome
measure was to quantify the
concentration of Urinary Insulin-like
Growth Factor Binding Protein 7 in
cases with multiple myeloma, serving as
an early indicator for renal affection.

e Secondary Outcome: The secondary
outcomes of this study included
assessing the presence or absence of
renal affection in multiple myeloma
based on laboratory parameters like
serum  creatinine,  urine  protein
concentration, and blood urea nitrogen.

Statistical analysis:
Statistical analysis has been conducted
utilizing SPSS version 26 (IBM Inc.,
Armonk, NY, USA). Quantitative data
have been expressed as standard deviation
(SD) and mean and compared among both
groups using an unpaired Student's t-test.
Qualitative variables have been expressed
as percentage (%) and frequency and
analyzed utilizing the Chi-square test or
Fisher's exact test as suitable. A two-tailed
P-value below 0.05 has been deemed
statistically significant. The Pearson
correlation has been conducted to assess
the extent of correlation between two
quantitative variables. Multiple regressions
are a statistical method utilized to examine
the correlation between one dependent
variable and many independent variables.
The overall diagnostic efficacy of each test
has beenevaluated by ROC curve
analysis; a curve that progresses from the
lower left corner to the higher left corner
and subsequently to the upper right corner
is deemed a flawless test. The area under
the curve (AUC) assesses the overall
efficacy of the test, with an AUC above
fifty  percent indicating acceptable
performance and an AUC approaching
hundred percent representing optimal
performance.
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Results

Table 1: Baseline characteristics and comorbidities, laboratory investigations, renal function
tests and urine IGFBP-7 of the studied groups

Case group

Control group

Total (n=60) (n=40) (n=20) P value
Age (years) 4748+1587  5037+17.05 41.7+1149 0.728
S Male 49 (81.67%) 32 (80%) 17 (85%) 0,612
X Female 11 (18.33%) 8 (20%) 3 (15%) :
Weight (Kg) 7159 +13.08  71.98+12.92 70.81+13.69 0.748
Height (m) 165+0084  1654+009 1.642+0.074 0.625
BMI (Kg/m?) 2623+4098  26.27+4071 26.16 +4.255 0.92
Diabetes Mellitus 21 (52.5%) 2 (10%) 23 (38.33%) 0.075
Hypertension 28 (70%) 1 (5%) 29 (48.33%) 0.069
Comorbidities lschemic  heart 13 (27.50) 0 (0%) 11 (18.33%) 0.319
Chronic liver 0 o o
sl 3 (7.5%) 0 (0%) 3 (5%) 0.481
Hb (g/dL) 120241881  11.89+2.134 12.29+1.241 0.37
PLT (*10°/L) 211945811  181.8+28.82 272+ 5549 <0.001*
WBCs 6.14+1266  5912+0.763 6595+ 1.859 0.13
AST 3426+17.96  41.87+17.38 19.05+4.071 <0.001*
ALT 4613348  58.77+34.37 20.75%6.463 <0.001*
LDH (UIL) 287.7+104.2  356.8+32.68 149.7+37.78 < 0.001*
Proteinuria (g/d) 0.8 %0.607 1.036 £0.606  0.329 +0.197 < 0.001*
Laboratory investigations (Cn?g/dl) corrected g con 1005 841441256 874+ 0.643 0.19
PTH (pg/mL) 5407+16.69  6347+7.28 3527 +14.07 <0.001*
Albumin (g/dL) 4066+0319  4.114+0299 3.97 +0.343 0.12
Total = protein 5oy 41999 555241999 N/A
(g/dL)
B2-Microglobulin
(malL) - Group A 259222843 25922843 NA
Creatinine (mg/L) ~ 1.223+0558  1.343+0.643 0.982+0.162 0.017*
?r%%“l_) uric acid 67341486  7.25+0967 552+1.685 <0.001*
Renal function tests BUN (mg/dl) 46.19+26.46  6387+9.685 10.83+2.858 <0.001*
eGFR,
e l73mp 7801261 7002%2881 93.98+3113 < 0.001*
Urine IGFBP-7 (ng/mL) 8.411+8486  11.84+8487 1537 +1.079 < 0.001*

Data are presented as frequency (%) or mean + SD. Hb: hemoglobin, PLT: platelets, RBS: random blood sugar,
WBCs: white blood cells, ALT: alanine aminotransferase, BUN: blood urea nitrogen, AST: aspartate
aminotransferase, eGFR: estimated glomerular filtration rate, *: statistically significant as p-value below 0.05.

The baseline characteristics (age, sex,
weight, height, and BMI) were
insignificantly variant among both groups.
There was an insignificant variance among
both groups regarding the associated
comorbidities like diabetes mellitus
chronic liver disease, hypertension, and
ischemic heart disease. Regarding the
laboratory investigations, alanine
transaminase (ALT), Platelet count (PLT),
aspartate transaminase (AST), LDH,
proteinuria and parathyroid hormone
(PTH) significantly elevated in the case
group in comparison with the control
group (P-value below 0.001). In contrast,
there was an insignificant variance among
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both groups in haemoglobin (Hb), white

blood cell count (WBCs), -corrected
calcium levels and Albumin (P-value
above 0.05). Serum creatinine

concentration was significantly elevated in
the case group in comparison with the
control group (P-value equal 0.017).
Serum uric acid, BUN, and eGFR also
demonstrated significant variances among
both groups (P-value below 0.001 for all).
Specifically, serum uric acid and BUN
were markedly raised in the case group,
while eGFR was significantly reduced in
the case group compared to the control
group. Urine IGFBP-7 was significantly
increased in case group compared to



control
Table 1
It is noticed that there is significant
difference  between the participants
according to International Staging system
groups with mean SD of 5.71 + 3.25 for
Stage I,9.54 +6.49 for Stage Il and
12.89 + 8.94 for Stage IIl. There is a
statistically significant variance in Urine
IGFBP-7 among the groups (p-value <
0.001). It is noticed that there is significant
difference  between the participants
according to eGFR level with mean SD of

group (P-value below 0.001).
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mL/min/1.73 m2, 6.71 + 3.71 for eGFR
above 60 mL/min/1.73 m2. There is a
statistically significant variance in Urine
IGFBP-7 among the groups (p-value <

0.001). Table 2

Urine IGFBP-7 is a significant predictor of
renal affection, with an area under the
curve of 0.968 and a P-value under 0.0001.
At a cutoff value of 9.89, it demonstrates
excellent diagnostic performance, with
specificity of 97.8%, a sensitivity of
93.3%, a PPV of 82.5%, and a NPV of

99.2%. Table 3

2041 + 7.18 for eGFR under 60
Table 2: Urine IGFBP-7 according to International Staging system groups
ISS Stage

| T I S alue

(n=3) (n=6) (n=31)
Urine IGFBP- 5.71+3.25 9.54+6.49 12.89+£8.94 <0.001
7 eGFR
(ng/mL) eGFR < 60 mL/min/1.73 m2 eGFR > 60 mL/min/1.73 m2

(n=15) (n=25)

2041 +7.18 6.71+3.71 <0.001*
Table 3: Diagnostic accuracy of urine IGFBP-7 for prediction of renal affection

Cut off Sensitivity  Specificity PPV NPV AUC Pvalue

Urine IGFBP-7 9.89 93.3% 97.8% 82.5 99.2 0.968 <0.0001

NPV: negative predictive value, PPV: positive predictive value, AUC: area under the curve, *: statistically

significant as p-value below 0.05.

There was a significant positive correlation
between Urine IGFBP-7 and age, serum
creatinine, BUN, AST, ALT, LDH,
proteinuria, PTH, and serum uric acid.
There was a significant negative
correlation between Urine IGF BP-7 and
eGFR, Hb, PLT, and corrected calcium.

There was no significant correlation

between Urine

IGFBP-7 and weight,

albumin, total protein, B2-microglobulin,
TLC, or any other parameters. Table 4

and figure 1.
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Table 4: Correlation between Urine IGFBP-7 and other parameters

Urine IGFBP-7 (ng/mL)

R P
Age 0.389 0.002*
Weight -.010 0.89
Serum Creatinine level 0.768 <0.0001*
BUN 0.702 <0.0001*
eGFR -0.86 <0.0001*
Albumin -.060 0.62
Total protein .000 0.95
B2-Microglobulin .066 0.68
Hb -0.32 0.01*
Platelets -0.27 0.03*
TLC -.060 0.06
AST 0.523 <0.0001*
ALT 0.523 <0.0001*
LDH 0.507 <0.0001*
Proteinuria 0.266 0.03*
Cacorrected -0.51 <0.0001*
PTH 0.501 <0.0001*
Serum uric acid 0.603 <0.0001*

r: correlation coefficient, Hb: hemoglobin, PLT:

platelets, WBCs: white blood cells, AST: aspartate

aminotransferase, BUN: blood urea nitrogen, ALT: alanine aminotransferase, eGFR: estimated glomerular

filtration rate.

Discussion
Being one of the most prevalent
hematologic  malignancies,  especially

among the elderly cases, MM represents a
devastating illness which happens because
of the uncontrolled proliferation of a
plasma cell in bone marrow. Current
information indicates that the occurrence
of multiple myeloma has risen with the
aging population. Early death may be
related not only to progression of the
illness but additionally to
concomitant organ  involvement (e.g.,
failure of the kidney) and treatment side
effects (e.g., infections) 4.

Around twenty-five percent of multiple
myeloma cases develop kidney
dysfunction, which correlates with a poor
prognosis, especially if the dysfunction is
progressive or persistent. Nonetheless,
early and precise identification of
cases susceptible to renal impairment is
difficult utilizing traditional tests like

942

estimated glomerular filtration and serum
creatinine rate [*°1,

Urinary  Insulin-like ~ Growth  Factor
Binding Protein 7 is gaining recognition as
a promising indicator for early detection of
renal  dysfunction,  particularly in
conditions associated with chronic kidney
disease as multiple myeloma. IGF-7 plays
a critical role in cellular growth regulation,
response to stress, and fibrosis pathways,
which are all relevant in renal
pathophysiology. Previous studies have
suggested its potential as an early indicator
of acute kidney injury and chronic renal
impairment, making it a focus of emerging
research in nephrology and oncology "%,
In this study, it was focused on the
significance of Urinary IGFBP-7 as a
biomarker for early detection of renal
dysfunction. IGFBP-7 is increasingly
recognized as a key player in kidney
health, particularly due to its role in
cellular growth regulation, response to
cellular stress, and its involvement in



fibrosis pathways. These functions are
critical in renal pathophysiology, as kidney
cells must continuously adapt to stressors
that could otherwise lead to cell death or
fibrosis.

The measurement of urinary concentration
of IGFBP-7 and tissue inhibitor of matrix
metalloproteinase 2 (TIMP-2), both
function in promoting G1 cell cycle arrest,
has illustrated utility in expecting acute
kidney injury. Furthermore, proximal cells
have been illustrated to secrete IGF-7
while TIMP-2 has utility as an indicator of
injury to distal kidney tubular cells 7.

By detecting early signs of cellular stress,
IGFBP-7 offers the possibility of
intervening in renal dysfunction before it
progresses to irreversible stages. This
capacity to signal early renal changes,
even before clinical symptoms manifest,
makes IGFBP-7 a promising candidate for
improving patient outcomes through
timely therapeutic strategies.

In this study, the aimed was to evaluate
urinary IGFBP-7 levels as a potential early
indicator of kidney involvement in cases
diagnosed with  multiple myeloma.
Multiple myeloma often leads to renal
complications, primarily due to light chain
deposition and hypercalcemia, which
result in various renal impairments.
Creatinine, BUN, and eGFR: In this
study, significant variances has been
detected in renal function markers among
the multiple myeloma groups and the
control group. Elevated creatinine (p-value
equal 0.017), higher BUN (p-value below
0.001), and reduced eGFR (p-value below
0.001) indicated renal impairment in the
multiple myeloma group.

These findings are in accordance with
Rysavé et al. ™ who showed that MM
cases had elevated renal function
compared to control which detected by
elevation urea, creatinine, and BUN and
reduction of eGFR.

Concerning the results, Urine IGFBP-7
was significantly greater in case group in
comparison with control group (P-value
below 0.001).

943

Urinary IGF-7 as MM Marker,2025

These results are in consistent with
Woziwodzka et al. ! who declared that
urine IGFBP-7 was significantly greater in
multiple myeloma patient which was early
indicator of renal affection.

Furthermore, lbrahim et al.*% confirmed
the finding as they revealed that urine
IGFBP-7 was significantly higher in renal
impairment in multiple myeloma cases.
This study figures out that there is
significant  difference  between  the
participants according to International
Staging system groups with mean SD of
5.71 £ 3.25 for Stage I, 9.54 + 6.49 for
Stage Il, and 12.89 + 8.94 for Stage III.
There is a statistically significant
difference in Urine IGF BP-7 among the
groups (p-value under 0.001).
Additionally, Woziwodzka et al. ™
confirmed  this results as  they
observed that serum and urine IGFBP-7
were higher between cases with an
advanced disease stage of multiple
myeloma. In the whole research group,
urinary levels of the examined indicators
were positively associate with each other.
Additionally, Shoeib et al. ) reported that
increased urinary IGFBP-7 concentration
in advanced stages of multipel myloma
recommend that they might have a role in
illness staging.

It was noticed that there is significant
difference  between the participants
according to eGFR level with mean SD of
2041 + 7.18 for eGFR under 60
mL/min/1.73 m2, 6.71 + 3.71 for eGFR
above 60 mL/min/1.73 m2. There is a
statistically significant variance in Urine
IGF BP-7 among the groups (p-value
under 0.001).

These findings are similar with Shoeib et
al. "1 who notified that there was
significant variance among cases with
eGFR <60 and cases with eGFR> 60 in
multiple myeloma (P<0.001).

Predictive Capacity: This study's ROC
analysis indicated a strong predictive
capacity for urinary IGFBP-7, with an
AUC of 0.968 and a P-value under 0.0001.
At a cutoff value of 9.89, it demonstrates
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excellent diagnostic performance, with a
sensitivity of 93.3%, specificity of 97.8%,
a positive predictive value of 82.5%, and a
negative predictive value of 99.2%,
suggesting excellent diagnostic
performance.

However, Zhang et al. *” found a lower
predictive value for IGFBP-7 in their study
of 250 cases with chronic kidney disease,
with an AUC of 0.76. They attributed this
reduced predictive accuracy to the chronic
nature of renal impairment in their cohort,
which differs from the more acute renal
involvement seen in multiple myeloma.
This suggests that IGFBP-7's utility may
vary depending on the underlying
pathology, and further research is needed
to validate its effectiveness across different
patient groups.

Regarding the results, the Immunofixation
of patients in the case group had identified
the following immunoglobulins: 1gG in 12
(46.15%) patients, IgM in 1 (3.85%)
patient, IgA in 2 (7.69%) patients, € in 6
(23.08%) patients and A in 5 (19.23%)
patients.

The findings align with Hussain et al. ?!
study including ninety-
nine cases diagnosed with multiple
myeloma, where 40.4% had 1gG PP type,
18.2% IgA, 3% light chain, 2% IgM, and
1% IgD. In 26.5% of cases, patients have
been diagnosed with multiple myeloma.
This results showed that there was a
significant positive association between
Urine IGFBP-7 and age (r = 0.389, P =
0.002), serum creatinine (r = 0.768, P-
value under 0.0001), BUN (r = 0.702, P-
value under 0.0001), AST (r = 0.523, P-
value under 0.0001), ALT (r = 0.523, P-
value under 0.0001), LDH (r = 0.507, P-
value under 0.0001), proteinuria (r =
0.266, P -value equal 0.03), PTH (r =
0.501, P-value under 0.0001), and serum
uric acid (r = 0.603, P-value under
0.0001). There was a significant negative
correlation between Urine IGF BP-7 and
eGFR (r = -0.86, P-value under 0.0001),
hemoglobin (r = -0.32, P = 0.01), platelets
(r = -0.27, P-value equal 0.03), and
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corrected calcium (r = -0.51, P-value under
0.0001).

In accordance with this results, Johnson
and Zager ®? demonstrated that urine
IGFBP-7 was positively correlated with
proteinuria and albuminuria.

As well, Ibrahim ™ proved that urine
IGFBP-7 was positively correlated with
age, lower eGFR, and increased renal
functions tests.

The multiple regression analysis indicated
that eGFR was the only significant
predictor of level of serum creatinine level.
The multiple regression analysis indicated
that Age, BMA, Urine IGFBP-7 and
Creatinine were the only significant
predictor of the level of eGFR.

In alignment with this study, Bai et al./**!
and Esmeijer et al. *? oberved that urine
IGFBP-7 was sigifcant predictor of eGFR.
The limitations of the study that its
relatively small sample size, the cross-
sectional design precludes the
establishment of causality between
IGFBP-7 levels and renal dysfunction,
confounding factors such as the impact of
treatment regimens on IGFBP-7 levels
were not accounted for, longitudinal
studies are needed to confirm the utility of
IGFBP-7 in predicting long-term renal
outcomes in multiple myeloma and the
study population was limited to a single
geographical region.

Conclusions

This study demonstrates that urinary
IGFBP-7 is a promising early biomarker
for renal involvement in  multiple
myeloma. Elevated IGFBP-7 levels
showed a significant inverse correlation
with eGFR, reflecting renal dysfunction,
and  exhibited excellent diagnostic
performance with an AUC of 0.968. These
findings suggest that IGFBP-7 might
facilitate the early detection of renal
complications, enabling timely
intervention and possibly improving
patient outcomes.

Therefore, it is recommended that urinary
IGFBP-7 levels be included as part of the
routine assessment for patients diagnosed



with multiple myeloma to detect early
renal involvement, regular monitoring of
IGFBP-7 levels should be conducted to
track renal function progression and assess
treatment efficacy and further studies
should be undertaken to validate IGFBP-7
as a biomarker across larger and more
diverse populations.

References
1. Xing L, Liu Y, Liu J. Targeting BCMA in

Multiple Myeloma: Advances in Antibody-
Drug Conjugate Therapy. Cancers (Basel).
2023;15:20-40.

2. Wang J, Sheng L, Lai Y, Ouyang G, Xu Z.

Effects of physical activity on clinical and
inflammatory  markers in  diagnosing
multiple myeloma patients. Front physiol.
2023;13:30-56.

. Woziwodzka K, Vesole DH, Matyszko J,

Batko K, Jurczyszyn A, Koc-Zorawska E, et
al. New Markers of Renal Failure in
Multiple  Myeloma and  Monoclonal
Gammopathies. J Clin Med. 2020;9:12-39.

4. Woziwodzka K, Matyszko J, Koc-Zérawska

E, Zérawski M, Dumnicka P, Jurczyszyn A,
et al. Renal Impairment Detectors: IGFBP-7
and NGAL as Tubular Injury Markers in
Multiple Myeloma Patients. Med (Kaunas).
2021;57:23-30.

5. Yu JT, Hu XW, Yang Q, Shan RR, Zhang Y,

e

Dong ZH, et al. Insulin-like growth factor
binding protein 7 promotes acute kidney
injury by alleviating poly ADP ribose
polymerase 1 degradation. Kidney Int.
2022;102:828-44.

Dimopoulos MA, Sonneveld P, Leung N,
Merlini G, Ludwig H, Kastritis E, et al.
International Myeloma Working Group
Recommendations for the Diagnosis and
Management of Myeloma-Related Renal
Impairment. J Clin Oncol. 2016;34:544-70.

7. Rajkumar SV. Multiple myeloma: 2020 update

on diagnosis,  risk-stratification  and
management. Am J Hematol. 2020;95:548-
67.

8. Obert LA, Elmore SA, Ennulat D, Frazier KS.

A Review of Specific Biomarkers of
Chronic Renal Injury and Their Potential
Application in Nonclinical Safety
Assessment  Studies. Toxicol Pathol.
2021;49:966-99.

9. Heaney JLJ, Campbell JP, Yadav P, Griffin

945

AE, Shemar M, Pinney JH, et al. Multiple
myeloma can be accurately diagnosed in
acute kidney injury patients using a rapid
serum free light chain test. BMC Nephrol.
2017;18:47-99.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Urinary IGF-7 as MM Marker,2025

Jin L, Shen F, Weinfeld M, Sergi C. Insulin
Growth Factor Binding Protein 7 (IGFBP7)-
Related Cancer and IGFBP3 and IGFBP7
Crosstalk. Front Oncol. 2020;10:27-30.
Arjunan A, Sah DK, Woo M, Song J.
Identification of the molecular mechanism
of insulin-like growth factor-1 (IGF-1): a
promising therapeutic target for
neurodegenerative diseases associated with
metabolic ~ syndrome. Cell Biosci.
2023;13:16-30.

Das S, Juliana N, Yazit NAA, Azmani S,
Abu IF. Multiple Myeloma: Challenges
Encountered and Future Options for Better
Treatment. Int J Mol Sci. 2022;23.

Khanna D, Peltzer C, Kahar P, Parmar MS.
Body Mass Index (BMI): A Screening Tool
Analysis. Cureus. 2022;14:22-91.

Mohty M, Cavo M, Fink L, Gonzalez-
McQuire S, Leleu H, Mateos MV, et al.
Understanding  mortality in  multiple
myeloma: Findings of a European
retrospective chart review. Eur J Haematol.
2019;103:107-15.

Kundu S, Jha SB, Rivera AP, Flores Monar
GV, Islam H, Puttagunta SM, et al. Multiple
Myeloma and Renal Failure: Mechanisms,
Diagnosis, and Management. Cureus.
2022;14:22-58.

Sakyi SA, Ephraim RKD, Adoba P, Amoani
B, Buckman T, Mantey R, et al. Tissue
inhibitor metalloproteinase 2 (TIMP-2) and
insulin-like growth factor binding protein 7
(IGFBP7) best predicts the development of
acute kidney injury. Heliyon. 2021;7:79-80.
Shoeib SM, Hassan A, Habeeb E, Ragab RA,
Elakshar S, Sherief D. Urinary Insulin-Like
Growth Factor-Binding Protein 7 (IGFBp7),
Urinary  Tissue Inhibitor of Matrix
Metalloproteinase 2 (TIMP2), and Serum
Transgelin as Novel Biomarkers of Kidney
Injury in  Multiple Myeloma. Indian J
Hematol Blood Transfus. 2024;40:246-54.
Rysava R. Renal impairment in monoclonal
gammopathies and multiple myeloma. Cas
Lek Cesk. 2024;163:98-9.

Ibrahim NE, Afilalo M, Chen-Tournoux A,
Christenson RH, Gaggin HK, Hollander JE,
et al. Diagnostic and Prognostic Utilities of
Insulin-Like Growth Factor Binding Protein-
7 in Patients With Dyspnea. JACC Heart
Fail. 2020;8:415-22.

Zhang D, Yuan Y, Guo L, Wang Q.
Comparison of urinary TIMP-2 and IGFBP7
cut-offs to predict acute kidney injury in
critically ill patients: A PRISMA-compliant
systematic review and meta-analysis.
Medicine (Baltimore). 2019;98:16-23.
Hussain A, Almenfi HF, Almehdewi AM,
Hamza MS, Bhat MS, Vijayashankar NP.



Benha medical journal, vol. 42, issue 7, 2025

22,

Laboratory Features of Newly Diagnosed
Multiple  Myeloma  Patients.  Cureus.
2019;11:47-56.

Johnson ACM, Zager RA. Mechanisms
Underlying Increased TIMP2 and IGFBP7
Urinary Excretion in Experimental AKI. J
Am Soc Nephrol. 2018;29:2157-67.

23.Bai Z, Fang F, Xu Z, Lu C, Wang X, Chen J,

et al. Serum and urine FGF23 and IGFBP-7
for the prediction of acute kidney injury in

24.

critically ill  children. BMC Pediatr.
2018;18:192-9.
Esmeijer K, Schoe A, Ruhaak LR,

Hoogeveen EK, Soonawala D, Romijn F, et
al. The predictive value of TIMP-2 and
IGFBP7 for kidney failure and 30-day
mortality after elective cardiac surgery. Sci
Rep. 2021;11:10-71.

To cite this article: Mohamed A. Mohamed, Hiam A. Eleleimy, Mahmoud A. Foda, Ahmed E
Mansour. Urinary Insulin-Like Growth Factor Protein 7 as an Early Indicator for Renal Affection
in Multiple Myeloma. BMFJ 2025;42(7):937-946.

946




