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ABSTRACT

BACKGROUND: End-stage renal disease (ESRD) is a serious health issue that may have life-threatening consequences
for those who have it. The buildup of medium molecular weight solutes, most notably beta-2 microglobulin (B2M), is
one of the main consequences of end-stage renal disease (ESRD). Serum beta-2 microglobulin levels in high flux hemo-
dialysis and hemodiafiltration patients will be compared in this research.

METHODS: Samples came from Basrah Teaching Hospital. All research patients gave written informed consent. This re-
search comprised 200 end-stage renal disease patients aged 20-70. Disposable syringes were used to draw 5 mL of venous
blood from each patient in plain tubes without anticoagulant and identify them with their name and date. The samples
were processed promptly. Urea, creatinine, blood gases, complete blood count, calcium, phosphate, parathyroid hormone,
Serum beta-2 microglobulin, potassium, sodium, and bicarbonate were measured in blood serum after centrifugation at
10,000 rpm for 5 min at 4°C.

RESULTS: Patients under hemodiafiltration (HDF) showed a notable decrease in B2M compared to those under hemo-
dialysis (HD) and a longer dialysis period. Both HD and HDF patient groups exhibited a significant positive correlation
between B2M and potassium, with no significant correlation between B2M and other factors like age or ferritin. Notably,
HD was more linked with hypertension, while HDF was more associated with diabetes mellitus (DM).
CONCLUSIONS: The data that were obtained in this study supported the benefits of HDF in B2M clearance, with patient
conditions influencing dialysis choice. The strong B2M-potassium link in both modalities underscored the importance
of diligent monitoring.

(Cite this article as: Al Atbee MY, Tuama HS, Gatee RA. Comparison of serum beta-2 microglobulin level between di-
alysis patients on high flux hemodialysis versus hemodiafiltration. Gazz Med Ital - Arch Sci Med 2025; 183(12):989-92.
DOI: 10.23736/S0393-3660.24.05467-6)
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nd-stage renal disease (ESRD) is a critical

health concern that has severe implications
for affected individuals. One of the major com-
plications of ESRD is the accumulation of middle
molecular weight solutes, notably beta-2 micro-
globulin (B2M). This protein has been frequent-
ly linked with detrimental effects on numerous
body tissues and is especially associated with
adverse cardiovascular and infectious outcomes
in ESRD patients.t Beta-2 microglobulin, a low
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molecular weight protein, usually eliminated
from the body through the kidneys, starts to build
up in patients with reduced kidney function. Its
toxic accumulation has been studied for its po-
tential role in dialysis-related amyloidosis, a dis-
order where B2M precipitates to form fibrillary
structures and amyloid deposits. These deposits
primarily localize in bones, periarticular tissues,?
vessel walls, and several internal organs, with the
heart being a primary concern.3 Over time, these
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amyloid deposits can cause significant morbidity
by compromising the normal function of affect-
ed organs. Although the clinical manifestations
of dialysis-related amyloidosis may not be im-
mediately evident, there is increasing evidence
suggesting that the accumulation and dysfunc-
tional processing of B2M commence early dur-
ing chronic kidney disease (CKD). This raise
concerns not only about the progression of CKD
itself but also about the potential causal link with
cardiovascular disease (CVD) — a condition that
presents with a high prevalence among ESRD
patients.4 Adequate clearance of B2M is essen-
tial in the management of ESRD, and this has
brought attention to the efficiency of different di-
alysis technigues. Conventional dialysis, which
is the cornerstone of renal replacement therapy
for many ESRD patients, uses dialyzers that can
be categorized into low-flux (LF) and high-flux
types based on their permeability. High-flux dia-
lyzers, compared to their low-flux counterparts,
have shown better efficiency in removing B2M.
Several meta-analyses of randomized controlled
trials (RCTs) have found an association between
the use of high-flux dialyzers and improved car-
diovascular outcomes.> These points towards the
potential advantages of using high-flux dialyzers
in routine care for ESRD patients. Furthermore,
advancements in renal replacement therapy have
led to the introduction of convective therapies
like hemodiafiltration (HDF) and hemofiltration.
These modalities provide even superior middle
molecule clearances compared to high-flux di-
alysis, potentially offering an enhanced solution
to the chronic retention of B2M observed with
thrice-weekly high-flux dialysis.6 This study
aims to determine difference between level of se-
rum beta-2 microglobulin in dialysis patients on
high flux hemodialysis versus hemodiafiltration.

Materials and methods

The samples were collected from the Basrah
Teaching Hospital. Written informed consent
was obtained from all the patients who participat-
ed in the study. This study included 200 patients
within the age range of 20-70 years with a diag-
nosis of end stage kidney disease. In particular, 5
mL of the venous blood sample was drawn from
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each patient by using disposable syringes in plain
tubes without any anticoagulant and labeled with
the patient’s name and date of collection. Collect-
ed samples were processed immediately. Blood
serum was separated by centrifuge at 10,000 rpm
for 5 min at 4°C for urea, creatinine, blood gases
analysis, complete blood count, calcium, phos-
phate, parathyroid hormone, potassium, sodium,
and bicarbonate. Serum f2M was measured by
an immunoturbidimetric assay (Roche Cobas
€702; Roche Diagnostics, Lewes, UK).

Regarding dialysis:

 hemodialysis was performed using Dialog
plus B Braun machine (B Braun, Melsungen,
Germany) with high flux hemodialyzer with tar-
get Kt/v reached target more than 1.2;

+ hemodiafiltration was performed using Dia-
log plus B Braun machine with postdilution HDF
and substitution volume of 23 L/session.

Statistical analysis

Statistical analysis was processed using SPSS 22
(SPSS Inc., Chicago, IL, USA). Pearson’s cor-
relation displayed the correlation between con-
tinuous data, while chi-square is used to evaluate
associations between categorical variables. The
t-test is used to assess variations between the
mean and median of continuous data. A P value
of 0.05 or less was regarded as significant.

Results

As shown in Table I, there was a significant
decrease in B2M in patients under HDF rather
than in patients under hemodialysis (HD). Also,
Table | showed significant increase in period of
dialysis in group patients under HDF compared
to patients in group HD. Furthermore, there was
no significant difference in mean of age, ferritin,
Ca, parathyroid hormone [PTH], bicarbonate,
hemoglobin, K+ between HDF and HD group of
patients. As shown in Table I1, 70.9% of patients
under HD was significantly associated with hy-
pertension, while 75% of patients under HDF
was significantly associated with diabetes mel-
litus (DM). As shown in Table Ill, there was a
strong significant positive correlation between
B2M and potassium, while there was no signifi-
cant correlation between B2M and (age, ferritin,
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TABLE |.—Differences in mean of variables in current
study for both study groups.

Variables Type N. Mean SD P value

Age HD 103 4943 159 09
HDF 100  49.66 15.1

B2M HD 102 93564 5216 0.002*
HDF 100 73026 4173

Ferritin HD 103 24048 2821 0.2
HDF 100 19797 2321

Ca HD 103 9.25 6.6 03
HDF 100 8.58 13

PTH HD 103 258.62 2721 05
HDF 100 283.87 2883

Bicarbonate HD 103 43.09 316 04
HDF 100 40.39 8.5

Dialysis period HD 103 28.31 289 0.0001*
HDF 100 54.18 357

Hemoglobin HD 103 8.89 16 08

HDF 100 896 16
K+ HD 103 494 29 08

HDF 100 501 1.0

HDF: hemodiafiltration; HD: hemodialysis; PTH: parathyroid
hormone.
*Statistically significant (P value <0.05).

Ca, PTH, HCOg, dialysis period, Hb) in HD pa-
tients” group. As shown in Table IV, there was
a significant positive correlation between B2M
and potassium and no significant correlation be-
tween B2M and (age, ferritin, Ca, PTH, HCOs3,
dialysis period, Hb) HDF patients’ group.

Discussion

The management and outcomes of patients un-
dergoing dialysis are of paramount importance
in nephrology. The presented results shed light
on the differential impact of hemodiafiltration
(HDF) and hemodialysis (HD) on various clini-
cal parameters, most notably on beta-2 micro-
globulin (B2M) levels, a critical marker associ-
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TasLE Il.—Distribution of patients in both groups if
they have hypertension or DM.
Variables Session type
HD HDF P value

Hypertension
No 30 7

29.1% 77.0%
Yes 73 23 0.0001

70.9% 23.0%
Total 103 100

100.0% 100.0%
Diabetes
No 66 25

64.1% 25.0%
Yes 37 75 0.0001
Mellitus 35.9% 75.0%
Total 103 100

100.0% 100.0%

HDF: hemodiafiltration; HD: hemodialysis.
*Statistically significant (P value© <0.05).

ated with dialysis-related amyloidosis. A strik-
ing observation from the provided data is the
significant reduction in B2M levels in patients
undergoing HDF compared to those on HD. This
is consistent with previous studies that have indi-
cated HDF’s superior clearance of middle molec-
ular weight solutes, including B2M.7” HDF, with
its mixture of diffusive and convective solute
elimination, tends to complete good permission
for greater molecules like B2M, which may not
be as professionally detached by HD alone.8 This
enhanced clearance can be an essential factor in
preventing the long-term problems associated to
B2M accretion. Another notable finding is the
lengthy dialysis period in the HDF group com-
pared to the HD group. Longer sessions or in-
creased occurrence can enhance solute removal,
emphasizing the efficacy of HDF in solute clear-

TasLe IIl.—Correlation between parameters in HD patients group.
Age Ferritin Ca PTH HCOs Dialysis Period Hb K
B2M R -0.14 0.006 -0.04 0.001 -0.004 0.11 0.02 0.34*
P 0.15 0.95 0.65 0.98 0.97 0.26 0.81 0.0001*
HD: hemodialysis; PTH: parathyroid hormone.
*Statistically significant (P value <0.05).
TaBLE IV.—Correlation between parameters in HDF patients group.
Age Ferritin Ca PTH HCOs Dialysis period Hb K
B2M R 0.20 -0.09 -0.04 0.07 -0.03 0.10 0.09 0.21*
P 0.04 0.37 0.69 0.45 0.71 0.31 0.35 0.03*

HDF: hemodiafiltration; PTH: parathyroid hormone.
*Statistically significant (P value <0.05).
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ance.? Though, it is necessary to weigh these aids
against potential disadvantages, such as increased
reserve use and potential challenges for patient
compliance with prolonged or more frequent ses-
sions. Despite the differences in B2M levels and
dialysis periods, there was no significant differ-
ence in age, ferritin, Ca, PTH, bicarbonate, he-
moglobin, and K+ between patient groups. These
findings highlight that while the dialysis modality
can influence specific outcomes, other biochemi-
cal parameters might be more resilient to change
based solely on the dialysis type. It is crucial to
recognize that multiple factors, including nutri-
tional status, bone metabolism, and erythropoie-
sis-stimulating agent use, among others, can in-
fluence these markers and may not necessarily be
impacted by the chosen dialysis modality.10 The
data also underscored significant associations of
hypertension with HD and DM with HDF. While
the direct relationship between the dialysis mo-
dality and these comorbidities warrants further
investigation, it is known that patients with DM
may benefit from HDF due to enhanced removal
of advanced glycation end products, which might
be particularly toxic in diabetic patients.t Cor-
relation analyses further unveiled a strong posi-
tive association between B2M and potassium in
both HD and HDF groups. Therefore, this rela-
tionship is intriguing. In fact, elevated B2M lev-
els, indicative of reduced clearance, might also
imply reduced clearance of potassium, a known
complication of inadequate dialysis. Maintaining
potassium within a narrow range is essential in
dialysis patients due to its significant cardiovas-
cular implications.12

Conclusions

The observed data aligns with existing literature
suggesting the benefits of HDF, especially con-
cerning B2M clearance. However, patient-centric
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factors like the presence of hypertension or DM
and other biochemical parameters might play a
role inthe choice of dialysis modality. The robust
association between B2M and potassium across
both modalities emphasizes the need for vigilant
monitoring and efficient dialysis practices.
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