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Introduction: Diabetes mellitus (DM) stands out as one of the chronic diseases with the
highest morbidity and mortality rates worldwide. Among the many complications of DM,
diabetic retinopathy (DR) is one of the causes of blindness in patients aged between 20 and
64 years. At least 90% of the new cases showed to have the retinal structure and function
restored when proper treatment was provided.

Aim: To evaluate the efficacy of the antiangiogenic bevacizumab in the treatment of DR
according not only to the clinical laboratory parameters for glycated hemoglobin (HbA1C) and
capillary glycemia but also to the ophthalmological parameters for optical coherence tomogra-
phy (OCT) and best-corrected visual acuity (BCVA).

Patients and Methods: A total of 11 individuals were included and followed up for 12
months after 3 administrations of bevacizumab.

Results: Upon associating the ophthalmological and laboratory variables throughout the
treatment, no significant alterations could be seen regarding the analyzed variables. However,
it was observed that HbAlc values and the total leukocyte count negatively interfered with
the treatment response.

Conclusion: The current study showed that HbAlc values and the amount of leukocytes
negatively interfere with the therapeutic response. Therefore, laboratory analyses of these
parameters are recommended for diabetic patients undergoing the above-mentioned
treatment.

Keywords: diabetic retinopathy, bevacizumab, macular edema

Introduction
Diabetes mellitus (DM) stands out as a cause for morbidity and mortality. Global
estimates indicate that 382 million people live with DM (8.3%), and this number
can reach 592 million by 2035." In 2015, the International Diabetes Federation
(IDF) estimated that 8.8% of the world population aged between 20 and 79 years
(415 million people) have DM, and this figure is projected to increase to
642 million by the year 2040.> Around 75% of the cases occur in developing
countries, where an increase in number of DM patients is expected in the next
decades.” Until the year 2045, the prevalence of DM can be estimated at 9.9%.°
One of the complications resulted from DM is diabetic retinopathy (DR).
Actually, it is one of the major causes of blindness in patients aged between 20
and 64 years, which represent around 12% of new cases.” Besides, 80% of DM
patients who have lived with the disease for over 20 years are frequently diagnosed
with DR. At least 90% of the new cases, however, showed to have the retinal
structure and function restored when proper treatment was provided.’
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DR is characterized by the progressive damage of the
retinal vessels, and it can be classified as non-proliferative
diabetic retinopathy (NPDR) and proliferative diabetic
retinopathy (PDR).® The former, associated with diabetic
macular edema (DME), brings about alterations in the
retinal vessels, and it is further divided into mild, moderate
and severe stages.” The latter is related to the angiogenesis
under hypoxia condition.® Therefore, the new formed ves-
sels are fragile, and without proper treatment, visual func-
tion may be lost. In most cases, DR is also characterized
by an increase in vascular permeability, which leads to
fluid accumulation and retinal hemorrhages in the macula,
all of which referred to DME.®™®

Currently, the three main effective treatments for the
reduction of visual impairment in DR are laser photocoa-
gulation, pharmacological and surgical therapies.
Intraocular pharmacotherapy, especially the administration
of anti-inflammatory and antiangiogenic agents, vascular
endothelial growth factor (VEGF) inhibitors, have become
the treatment of choice for DR. The advantage of this kind
of therapy is the fact that it may reduce the treatment load
in some cases, but in others, with chronic DME, long-term
intensive therapy may be required.”

The antiangiogenic bevacizumab is an inhibitor of the
VEGEF. It is a humanized monoclonal antibody produced
by recombinant Deoxyribonucleic acid (DNA) technology.
This antibody, with molecular mass of approximately 149
kDa, is composed of 214 amino acids.'® Its mechanism of
action consists of its binding to VEGF (one of the most
important agents that stimulates the formation of new
vessels), thus inhibiting VEGF binding to its receptors on
the surface of endothelial cells. The neutralization of
VEGF reduces vascularization.'”

In order to treat all the injuries that lead to PDR and
DME, intravitreal injection of bevacizumab is administered
to reduce vascular permeability and retinal and choroidal
neovascularization.!! Also, the treatment with intravitreal
bevacizumab reduces the neovascularization of the iris.
However, despite the positive response, results are short-
termed since neovascularization occurrence could be
observed two weeks after the administration of the drug.
Intravitreal bevacizumab is frequently used as a clinical
complement to laser photocoagulation in DR patients.'?

Therefore, the analysis of therapies that improve the
ophthalmological parameters and may contribute to bio-
chemical evaluation of DM patients is of utmost

importance.

The aim of this study was to evaluate the efficacy of
the antiangiogenic bevacizumab in the treatment of DR
according to clinical laboratory parameters for glycated
hemoglobin (HbA1C), capillary glycemia and to the
ophthalmological parameters for optical coherence tomo-
graphy (OCT) and best-corrected visual acuity (BCVA).

Patients and Methods

This was a longitudinal observational study performed in
an ophthalmological clinic in Sdo Paulo, Brazil. A total of
11 individuals were included and followed-up for 12

months after 3 administrations of bevacizumab.

Ethical Aspects

The current study was approved by the Ethics and
Research Committee of Faculdade de Medicina do ABC
(FMABC) under the number 1.759.520. All participants
filed out the Free Informed Consent Form (FICF) and were
made aware of all the procedures they would have to
undergo. Additionally, all the protocols adopted in the
study were clearly explained. Blood samples were dis-
carded after the analyses were performed. All the patients
were given the information concerning the employed treat-
ment as well as the possible unwanted or adverse effects
resulting from the administration of the drug. The patients'
consent to review their medical records was not required
by the Institutional Review Board (IRB), we declare that
patient confidentiality data are following the Declaration
of Helsinki.

Participants and Eligibility

A total of 11 DM patients diagnosed with macular edema
took part in this study. Inclusion criteria: (1) DM patients
>18 years of age diagnosed with clinically significant
diffuse macular edema (CSME) who had not been pre-
viously laser treated and not only with PDR; (2) no pre-
vious history of glaucoma; and (3) transparent ocular
media. Exclusion criteria: (1) individuals <18 years; (2)
laser-treated patients; (3) previous glaucoma diagnosis; (4)
cataract; and (5) vitreous hemorrhage.

Treatment

All patients received doses of 4 mg/0.1 mL of bevacizu-
mab. A total of 3 doses were injected at an interval of 30
days, followed by 3 sessions of laser photocoagulation in
each eye of all participants.
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Procedures and Ophthalmologic

Evaluation

The patients underwent complete ophthalmologic exams
before treatment was started, which included visual acuity
measurement according to the ETDRS (Early Treatment
Diabetic Retinopathy Study) table that is a logarithmic scale
composed by 5 optotypes per line, and geometric progression
in letter size and spacing,” the letter size on each line is
1.2589, or 0.1 log units, times bigger than those on the next
line and optotypes are the 10 Sloan letters (C, D, H, K, N, O, R,
S, V, and Z). Additionally, a stereoscopic biomicroscopy was
performed and the intraocular pressure (IOP) was measured
using an applanation tonometer and an optical coherence
tomography ((Stratus OCT-3), Carl Zeiss Meditec Inc./CA,
USA). A macular thickness map was generated for macular
analysis, and the central region of this map was evaluated. All
patients were classified according to the ETDRS, and they all
underwent 3 exams which were performed by the same pro-
fessional. The best macular thickness was obtained according
to the following criteria: (1) the best grade for the obtained
scan image attributed by the software; (2) the best set of 6 scan
images with the lowest error rate in the analysis of retinal
thickness; and (3) the best map centered in the foveal pit, if
present.

Biochemistry Analysis and Clinical

Evaluation

Sample Collections

Blood samples were collected according to the standard
operating protocol (SOP) adopted by the clinical analysis
laboratory of Faculdade de Medicina do ABC (FMABC),
where they were properly stored under refrigeration until
the analyses were performed. These samples were
obtained through venipuncture using the vacuum tube
method after an eight-hour fasting period so that fasting
glycemia and HbAlc levels could be analyzed. Besides,
systemic blood pressure (SBP) and capillary glycemia
were also measured.

Complete Blood Count
Hematologic analyses were performed at clinical analysis
laboratory of FMABC using a Sysmex XE-2100™ auto-
mated hematology analyzer. Erythrocytes, leukocytes and
platelets were counted by electrical impedance.
Hematocrit count (Hct) was measured as well as the fol-
lowing hematimetric values:

MGV),

mean globular volume

mean globular hemoglobin concentration

(MGHC), mean globular hemoglobin (MGH) and the red
blood cell distribution width (RDW). Platelet-derived
indices were also determined: mean platelet volume
(MPV), platelet distribution width (PDW) and plateletcrit
(PCT). Leukocyte differential counting was carried out by
counting 100 cells per blood smear.

Analysis of Fasting Glycemia and HbAIc Levels
Values of fasting plasma glycemia were obtained through
the evaluation of blood-glucose concentrations using the
automated colorimetric enzymatic method after an over-
night fasting period. The analysis of glycemic control was
performed using the fasting glycemia values.

Analysis of Glycated Hemoglobin (HbAIc) Levels
Through Capillary Electrophoresis in DM2 Patients
Glycated hemoglobin (HbAlc) was determined using the
capillary electrophoresis technique performed on an ultra2
analyzer, through which the percentage of total hemoglo-
bin is expressed and the mean blood glucose level is
evaluated, over a period of 3 months. The samples were
composed of 5 mL of blood and 1 mL of hemolysis
reagent. HbAlc values over 7% were considered altered.
The FASC position marker kit (Trinity Biotech 01-04-
0042, Kansas, USA) was prepared from stabilized whole
blood products containing hemoglobins F, A, S and C,
which were combined and lyophilized to ensure stability.

Patients Follow-Up

Systemic blood pressure and capillary glycemia were mea-
sured after each drug administration (total of 3). Patients
were requested to undergo glycated hemoglobin and fast-
ing glycemia tests at diagnosis and 1, 3, 6, 9 and 12
months after the administrations.

the
same day of the intravitreal injections (1 per month, 3 in

Ophthalmologic exams were performed on
total). Administrations were performed according to the
guidelines previously published.'* They included the use
of sterile gloves, blepharostat, povidone-iodine, and the
injection of ophthalmic anesthetic drops with 30-gauge
insulin needles in the inferior temporal site without ante-
rior chamber paracentesis.

The patients were scheduled to return in 1, 3, 6, 9 and
12 months after the administrations. At each visit, IOP and
visual acuity were measured and the macular map obtained
(Stratus OCT). Visual and anatomic results were observed
as well as the possible complications related to intravitreal
injection procedures.
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Table | Sample Characterization

Table | (Continued).

Segmented cells
Eosinophils
Basophils

T lymphocytes

3.67 (3.15; 6.07)
0.19 (0.13; 0.40)
0.01 (0.00; 0.02)
2.03 (1.62; 2.38)

3.46 (2.63; 5.39)
0.20 (0.11; 0.38)
0.03 (0.007; 0.065)
2.02 (1.46; 2.83)

Variables n %
Variables n %
Gender
Male Blood Sample 28 36.36 OCT/LE 315.00 (247.42; 352.00 (281.07;
Female Blood Sample 49 63.64 47647) 595.45)
IOP/RE 14.00 (11.67;20.27) | 15.50 (11.00; 23.62)
Variables Moments IOP/LE 13.50 (12.00; 20.32) | 13.00 (10.35; 19.30)
Pre Post Abbreviations: HbAlc, glycated hemoglobin; OCT, optical coherence tomogra-
phy; RM, retinal mapping; R, retinography; NPDR, nonproliferative diabetic retino-
n (%) pathy; PDR, proliferative diabetic retinopathy; CSME, clinically significant macular
edema; RE, right eye; LE, left eye; IOP, intraocular pressure.
RM_R_RE
+ Moderate NPDR/ | 3 (60.00) 3 (60.00)
CSME Statistical Analysis
* Mild NPDR/CSME | 0 (0.00) 0 (0.00) In order to describe the qualitative variables, absolute and
" Mild NPDR 0(000) 0 (000) relative frequencies were used. For quantitative variables
Y u were used. u ve Vi
* Moderate NPDR | 0 (0.00) 0 (0.00) © req s .
« Severe NPDR I (20.00) I (20.00) (Shapiro—Wilk <0.05), 95 confidence interval median was
« PDR/CSME | (20.00) I (20.00) used. To study the association between biochemical mar-
+ Severe NPDR/ 0 (0.00) 0 (0.00) kers and pre- and post-treatment moments, the Mann—
CSME Whitney test was applied. For the association between
RM R_LE biochemical variables and the treatment moments, the
* Moderate NPDR/ | 6 (60.00) 7 (70.00) Friedman test was used. The association of groups (pre-
CSME and post treatment, 0 or 1, respectively) was estimated
* Mild NPDR/CSME | 0 (0.00) 0 (0.00) according to a multiple regression model, adopting robust
« Mild NPDR | (10.00) 0 (0.00) . . .
variance and stepwise forward strategy for variable selec-
« Moderate NPDR | 0 (0.00) 0 (0.00) ] o ]
 Severe NPDR 0 (0.00) I (10.00) tion. Stata 11.0 was used for statistical analysis. All values
« PDR 0 (0.00) 0 (0.00) with p<0.05 were considered statistically significant.
« PDR/CSME 2 (20.00) 2 (20.00)
* Severe NPDR/ I (10.00) 0 (0.00)
. Results o |
A total of 11 individuals were included, and a total of 77
blood samples were obtained (28 from males and 49 from
Median (95 CI . .
( ) females). The obtained variables and laboratory evalua-
Leukocytes 7.20 (5.61; 8.65) 7.20 (4.90; 9.48) tions are described in Table 1.
Rod cells 0.07 (0.05; 0.09) 0.05 (0.00; 0.07)

Upon evaluating the laboratory markers at pre- and
post-treatment moments, no significant differences for
laboratory variables (complete blood count parameters,
HbAlc and glucose measurement) could be observed as

Monocytes 0.61 (0.41; 0.81) 0.60 (0.35; 0.76) seen in Table 2.
Platelets 253.00 (203.42; 254.00 (21841; When the multiple regression model was used to
360.75) 371.48) account for laboratory markers throughout the treatment,
Glucose :;::(7)2)(68.98; :;i:gi)(9o'84; it could be observed that the total number of leukocytes
HbAlc 8.10 (6.24; 9.45) 8.00 (6.79; 9.12) and HbAIc determination interfere in the treatment. Table
Erythrocytes 3.90 (3.44; 4.45) 4.10 (3.39; 4.40) 3 shows the multiple regression model of the markers
Hb 11.30 (10.15; 12.75) | 11.50 (10.76; 12.88) throughout the treatment.
Hematocrits 34.90 (31.35;39.98) | 36.10 (31.73; 38.97) A linear regression of the laboratory markers was per-
OCT/RE 36550 (193.55; 35200 (18042 formed during the treatment, and it was observed that
60020) >7419) HbAlc levels, leukocyte total count and eosinophil total
(Continued)  count interfere with the treatment as seen in Table 4.
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Table 2 Association Between Laboratory Markers and  Table 3 Multiple Regression Model of the Biochemical Markers
Treatment Moments Throughout the Treatment
Variables Moments p* Variables Treatment
Pre Post B 95 CI p* r?
Median (95 CI Leukocytes -1.39 —261;-0.16 0.027* 0.45
Leukocytes 7.20 (5.61; 8.65) 7.20 (4.90; 9.48) 0.895 Rod cells —4.33 —44.22; 35.56 0.826
Rod cells 0.07 (0.05; 0.09) 0.05 (0.00; 0.07) 0.067* Segmented cells 0.08 —1.35; 1.52 0.900
Segmented 3.67 (3.15; 6.07) 3.46 (2.63; 5.39) 0.622 Eosinophils —2.14 —5.62; 1.33 0.218
cells
Basophils 39.37 — 15.93; 94.67 0.156
Eosinophils 0.19 (0.13; 0.40) | 0.20 (0.11;0.38) | 0.742
T lymphocytes 0.06 —043; 0.56 0.785
Basophils 0.01 (0.00; 0.02) | 0.03 (0.007; 0.065) | 0.115
Monocytes 1.96 - 5.37;9.30 0.589
T lymphocytes | 2.03 (1.62; 2.38) | 2.02 (1.46; 2.83) | 0.767
Platelets —0.02 —0.05; 0.01 0.175
Monocytes 0.61 (041;081) | 0.60 (0.35;0.76) | 0.693
Glucose —0.03 —0.06; 0.001 0.054
Platelets 253.00 (203.42; 254.00 (218.41; 0.818 HbA | 212 109 3.15 0.001"
. < *
360.75) 371.48) ¢ : o :
Glucose 117.00 (68.98; 142.00 (90.84; 0.645 Erythrocytes 7233 | ~1001;5.33 0.538
195.78) 185.74) Hb —138 | — 455 1.78 0.380
HbAlc 8.10 (6.24; 9.45) | 8.00 (6.79;9.12) | 0.818 Hematocrits 0.69 -028; 1.68 0.158
Erythrocytes 3.90 (3.44; 4.45) 4.10 (3.39; 4.40) 0.947 Note: *Multiple regression.
Abbreviations: 95 Cl, confidence interval of 95%; Hb, hemoglobin; HbAlc,
Hb 11.30 (10.15; 11.50 (10.76; 0.693 glycated hemoglobin.
12.75) 12.88)

Notes: *Mann-Whitney. 95 Cl confidence interval of 95%. *p<0,05 vs pre-
treatment.
Abbreviations: Hb, hemoglobin; HbAlc, glycated hemoglobin.

Biochemical and clinical analyses at different moments
of the treatment are described in Table 5.

Discussion

According to the results here found, DME patients on
bevacizumab showed a subtle response regarding ophthal-
mologic, biochemical and hematological variables at dif-
ferent moments of the treatment. Jiao et al (2018)' reveal
that the treatment with bevacizumab has a preventive
effect on DR. Some reports showed that the treatment
with anti-VEGF agents reduces the severity of DR, and
that this response is associated with lower rates of PDR
development. Today, the management of NPDR consists of
risk factor modification. Therefore, the use of anti-VEGF
medications, in addition to risk factor modification, may
prevent the development of PDR.'® It is known that the
effects of anti-VEGF agents on the treatment of DR are
still contradictory; thus, the investigation on the use of this

medication and its repercussions in other DM parameters
is of utmost importance.

In this study it was observed that bevacizumab lowered
HbAlc levels and the global leukocyte count, resulting in
an improvement in the overall condition of the patients.
Those whose serum values of HbAlc were <7.0% and
those with HbAlc >7.0% showed a statistically significant
progress in BCVA. Central subfoveal thickness (CST) was
significantly improved, but higher improvement rates could
be observed in the group with better control over DM.'”
Such data corroborate the findings of Mott et al (2019),'®

who reported that the use of bevacizumab combined with

Table 4 Multiple Linear Regression Model of the Biochemical
Markers Throughout the Treatment

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2020:13

Treatment
B 95 ClI p* r?
HbAlc 1.48 0.82; 2.15 <0.001 0.44
Leukocytes - 1.04 — 1.65; - 0.41 0.002
Eosinophils - 3.62 —5.8l;- 1.42 0.002
Notes: *Regression. Multiple linear regression.
Abbreviation: 95 Cl, confidence interval of 95%.
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Table 5 Laboratory and Clinical Analyses at Different Treatment Moments

Variables Treatment Moments p*
Month 2 Month 3 Month 4 Month 5 Month 6 Month 7
Median (95 CI)

Leukocytes 7.2 (4.90; 9.48) 5.80 (5.51; 7.60) | 5.98 (4.84; 7.94) | 6.50 (5.38; 8.11) | 7.20 (5.99; 8.01) | 6.40 (5.72; 8.15) | 0.389

Rod cells 0.05 (0.00; 0.07) | 0.05 (0.00; 0.07) | 0.00 (0.00; 0.08) | 0.05 (0.00; 0.07) | 0.00 (0.00; 0.01) | 0.00 (0.00; 0.05) | 0.987

Segmented 3.46 (2.63; 5.39) | 3.24 (2.75; 4.31) | 3.92 (2.54; 5.09) | 4.15 (2.45; 5.19) | 3.80 (3.37; 5.04) | 3.65 (3.05; 4.91) | 0.283

cells

Eosinophils 0.20 (0.11; 0.38) | 0.15 (0.08; 0.41) | 0.21 (0.09; 0.57) | 0.23 (0.13; 0.39) | 0.21 (0.11; 0.31) | 0.21 (0.07; 0.36) | 0.494

Basophils 0.03 (0.007; 0.01 (0.00; 0.02) | 0.0l (0.00; 0.05) | 0.03 (0.02; 0.04) | 0.02 (0.00; 0.06) | 0.03 (0.007; 0.279
0.067) 0.065)

T lymphocytes | 2.02 (1.46; 2.83) | 1.91 (1.63;2.28) | 1.89 (1.25; 2.38) 1.92 (1.21; 2.49) | 2.31 (1.55;2.51) | 1.95 (1.62; 3.24) | 0.359

Monocytes 0.6 (0.35; 0.76) 0.45 (0.27; 0.58) | 0.45 (0.31; 0.51) | 0.44 (0.39; 0.70) | 0.47 (0.37; 0.60) | 0.49 (0.39; 0.64) | 0.465

Platelets 254.00 (218.41; 268.00 (234.54; 284.00 (256.34; 265.00 (224.95; 276.00 (244.29; 280.00 (220.49; 0.434
371.48) 354.93) 324.52) 311.57) 327.32) 302.14)

Glucose 142.00 (90.84; 100.00 (86.71; 103.00 (85.40; 139.00 (97.55; 115.00 (95.41; 99.00 (83.69; 0.704
185.74) 186.04) 211.77) 178.30) 192.94) 141.38)

HbAlc 8.00 (6.79; 9.12) | 8.20 (6.62; 8.90) | 8.00 (6.52; 9.17) | 7.50 (5.94; 9.04) | 7.80 (6.78; 9.88) | 8.10 (6.48; 8.92) | 0.527

Erythrocytes 4.10 (3.39; 4.40) | 3.80 (3.49; 4.60) | 4.10 (3.58; 4.54) | 4.10 (3.29; 4.70) | 3.90 (3.67; 4.51) | 4.30 (3.65; 4.53) | 0.349

Hb 11.50 (10.76; 11.40 (10.52; 11.30 (10.24; 12.00 (9.98; 11.70 (10.82; 12.30 (10.67; 0.481
12.88) 13.52) 13.45) 13.00) 13.02) 12.81)

OCT/RE 352.00 (180.42; 356.00 (189.02; 281.00 (204.72; 332.50 (171.25; 287.00 (164.67; 264.50 (163.67; 0.729
574.15) 590.97) 413.27) 433.75) 531.25) 603.62)

OCTI/LE 352.00 (281.07; 292.00 (243.80; 316.50 (245.90; 292.50 (232.52; 298.00 (236.25; 300.00 (227.70; 0.875
595.45) 702.45) 455.00) 353.42) 373.45) 358.30)

BCVA/RE 0.25 (0.07; 0.40) | 0.25 (0.15; 0.55) | 0.25 (0.16; 0.44) | 0.36 (0.20; 0.55) | 0.32 (0.23; 0.55) | 0.40 (0.20; 0.56) | 0.140

BCVA/LE 0.36 (0.23; 0.50) | 0.45 (0.23; 0.50) | 0.40 (0.29; 0.50) | 0.36 (0.29; 0.55) | 0.40 (0.30; 0.50) | 0.40 (0.33; 0.55) | 0.395

Note: *Friedman test.

Abbreviations: 95 Cl, confidence interval of 95%; HbAlc, glycated hemoglobin; RE, right eye; LE, left eye; OCT, optical coherence tomography; BCVA, best visual acuity.

glycemic control results in the achievement of better con-
trast sensitivity in DM2 patients with DME.®®

The diabetic decompensation, due to the increase of
HbAIlc levels can be relevant for the staging of the macula
and therapeutic responses. The mean levels of HbAlc
remained relatively stable during the follow-up in both groups,
but patients with improved glycemic control during the study
duration had a significantly lower retinal thickness than that in
patients who had stable or worsened HbA 1¢ levels.'”

The Brazilian National Health Agency (ANS, in
Portuguese) has recently regulated the use of antiangiogenics

for ocular treatments.'” However, there are no clinical

recommendations for the investigation of HbAlc levels or
the complete blood count parameters in DM patients on bev-
acizumab. In this study, it was possible to relate the biochem-
ical data of glycemic control to the action of bevacizumab.

DM is an endocrine-metabolic disorder of heteroge-
neous etiology characterized by chronic hyperglycemia,
which results from defects in insulin secretion or insulin
action that degenerates the retina. Bevacizumab, in turn, is
a medication that inhibits the VEGF through different
actions. Therefore, despite the need for further laboratory
and clinical analysis of patients on bevacizumab, the use
of this antiangiogenic agent is recommended.
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Conclusion

The current study showed that HbAlc values and the
number of leukocytes negatively interfere with the thera-
peutic response. Hence, laboratory analyses of these para-
meters are recommended for diabetic patients undergoing
the above-mentioned treatment.
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