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ABSTRACT

Introduction: Red blood cell distribution width
(RDW) and mean platelet volume (MPV) are
both new biomarkers for the prognosis of many
diseases. This study aimed to observe the pre-
dictive values of RDW and MPV for weight loss

after different metabolic surgeries in patients
with obesity and abnormal glucose metabolism
[diabetes mellitus or impaired glucose regula-
tion (DM/IGR)].
Methods: We retrospectively analyzed the body
weight (BW), body mass index (BMI) and blood
routine index of 98 patients with obesity and
DM/IGR who underwent Roux-en-Y gastric
bypass (RYGB) or sleeve gastrectomy (SG).
Results: Levels of RDW and MPV in both groups
were significantly higher than before 1 month
after surgery and thengraduallydecreased. Twelve
months after surgery, the RDW level in the RYGB
group was significantly lower than that before
surgery. In the RYGB group, the RDW level of
patients in the high-level percentage weight loss
(%BW) (C 31.90) at 6 and 12months after surgery
decreased significantly compared to those in the
corresponding low level. %BW and change in BW
andBMI(DBWandDBMI)at6and12 monthsafter
surgery in the high-level RDW (C 12.90) before
surgerywere significantly higher than those in the
low level in the RYGB group. No significant dif-
ference inweight indexwas found in thehigh and
low levels of the MPV before surgery in either
group at other follow-up time points.
Conclusions: Preoperative baseline RDW and
postoperative RDW levels can preliminarily
predict the effect of different metabolic surg-
eries in patients with obesity and DM/IGR.
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Key Summary Points

Metabolic diseases threaten human health
worldwide. Metabolic surgeries, especially
RYGB and SG, are effective treatments for
obesity and diabetes

A simple and economic indicator (such as
RDW or MPV) that can accurately predict
the outcome of surgery in advance may be
useful to make the optimum choice of
metabolic surgery

We found the higher the percentage of
weight loss was 6 and 12 months after
RYGB, the more significant the decrease in
RDW. In addition, the higher the
preoperative RDW level was, the more
significant the weight loss in patients with
obesity and abnormal glucose metabolism
6 and 12 months after RYGB

RDW but not MPV may have a predictive
role in the effect of RYGB surgery

INTRODUCTION

Red blood cell distribution width (RDW) is a
common indicator in blood routine analysis,
which reflects the heterogeneity of red blood
cell volume in the circulation. It is calculated as
the standard deviation (SD) of the distribution
of red blood cell volume divided by the mean
corpuscular volume (MCV) and then multiplied
by 100 [1]. In previous studies, RDW has been
used for the diagnosis and differential diagnosis
of erythrocyte disorders, especially anemia, and
for the evaluation of nutritional status. Elevated
RDW is commonly seen in iron deficiency
anemia, megaloblastic anemia, etc.

Mean platelet volume (MPV) is a common
indicator of platelet activity in routine blood.
Increased MPV is commonly seen in primary
thrombocytopenic purpura and myelodysplas-
tic syndrome, while decreased MPV is

commonly seen in acute leukemia chemother-
apy and aplastic anemia.

In the last decade, RDW and MPV have both
been considered new biomarkers for the prog-
nosis of cardiovascular disease. RDW levels were
significantly higher in patients with end point
events such as death, heart failure and
arrhythmia than in those without end point
events [2]. Cardiovascular risk score and MPV in
nonalcoholic fatty liver patients can accurately
predict the risk of acute cardiovascular events
within 1 year [3].

Previous studies have shown a significant
correlation between the two indicators and obe-
sity. Elisia et al. [4] found that RDW was signifi-
cantly higher in people with a BMI[35 kg�m-2

than in those with a BMI B 35 kg�m-2. In indi-
viduals with metabolic syndrome and abdominal
obesity, MPV levels were positively correlated
with waist circumference and were significantly
higher than in those without metabolic syn-
drome and abdominal obesity [5].

RDW and MPV are also associated with dia-
betes. RDW levels in diabetic patients were signif-
icantly higher than in control subjects; also, RDW
levels in diabetic patients with HbA1c[7% were
significantly higher than in those with HbA1c
B 7% [6]. MPV was higher in patients with type 2
diabetes mellitus (T2DM) than in those without
T2DM and higher in T2DM patients with
microvascular complications (retinopathy or
microalbuminuria) than in those without [7].

Obesity is an independent risk factor for the
development of T2DM [8]. Metabolic surgery by
Roux-en-Y gastric bypass (RYGB) and sleeve
gastrectomy (SG) has become the most effective
treatment for patients with T2DM complicated
with obesity [9]. A simple and economic indi-
cator that can accurately predict the outcome of
surgery in advance may be useful to make the
optimum choice of metabolic surgery.

Previous research has found that RDW has
predictive value in determining the effect of
metabolic surgery [10], but there have been no
reports thus far on the predictive effects of MPV
on metabolic surgery. In our center, patients
with simple obesity often choose SG, while
those with diabetes choose either SG or RYGB.
Our previous study found that RDW levels in
patients with simple obesity showed no
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significant change 1 month after metabolic
surgery compared to before surgery, while the
RDW levels in patients with obesity and
abnormal glucose metabolism [diabetes mellitus
or impaired glucose regulation (DM/IGR)] were
significantly higher than those before surgery.
In addition, the RDW and MPV levels in
patients with simple obesity showed no signifi-
cant changes 1 year after surgery compared to
the levels before surgery. Therefore, we retro-
spectively studied the changes in weight indi-
ces, RDW and MPV levels after metabolic
surgery in patients with obesity and DM/IGR.
We also determined the predictive value of
baseline RDW and MPV levels for the weight
loss after a 12-month follow-up. This will help
to choose more effective treatment for patients
in the future.

METHODS

Study Population

Ninety-eight patients (45 male and 53 female)
with obesity and DM/IGR who underwent
laparoscopic weight loss surgery in the general
surgery department from July 2010 to Novem-
ber 2016 were selected for follow-up at 1, 3, 6
and 12 months after surgery.

BMI C 28 kg m-2 is considered obesity,
according to Expert Consensus on Prevention
and Treatment of Obesity in Chinese Adults
(2011). DM/IGR includes impaired fasting glu-
cose [6.1 mmol/l B FPG\ 7.0 mmol/l and 2-h
oral glucose tolerance test (OGTT) \7.8 mmol/
l], impaired glucose tolerance (FPG\6.1 mmol/
l and 7.8 mmol/l B 2-h OGTT \11.1 mmol/l)
and diabetes (FPG C 7.0 mmol/l and/or 2-h
OGTT C 11.1 mmol/l), according to The Chi-
nese Guidelines for the Prevention and Treat-
ment of Type 2 Diabetes (2017). Surgical
indications were as per the 2007 guidelines for
surgical treatment of bariatric diseases in China:
(1) identify the presence of obesity-related
metabolic disorders and predict effective treat-
ment for weight loss; (2) steady or steady weight
gain over 5 consecutive years; (3) curative effect
of more than one course of medical treatment is
poor or conservative treatment cannot be

tolerated; (4) there is no alcohol or drug
dependence and no serious mental or intellec-
tual impairment; (5) patients need to under-
stand the surgical method of weight loss surgery
and to understand and accept the risk of com-
plications, the importance of postoperative
lifestyle and dietary habits change for postop-
erative recovery and have the ability to bear and
actively cooperate with postoperative follow-
up). The following were excluded: (1) cases of
type 1 diabetes, gestational diabetes mellitus or
special types of diabetes; (2) hypercortisolism,
hypothyroidism and other diseases caused by
secondary obesity patients; (3) persons addicted
to drugs or alcohol; (4) people with mental
retardation, uncontrollable mental disorders or
uncontrollable behavior; (5) people with serious
systemic disease (heart, lung, liver or kidney
failure) or poor general condition; (6) failure to
follow postoperative dietary guidelines or to
accept changes in postoperative lifestyle.

After the patient was fully informed of the
surgical risks before surgery and the need for
dietary changes after surgery, written informed
consent was obtained from all patients and fol-
low-up was conducted for at least 1 year after
surgery. The screening process is shown in Fig. 1.

In China, before the implementation of the
‘‘Measures for the Ethical Review of Biomedical
Research Involving Humans,’’ the collection,
recording, quoting or reporting of medical
records and other scientific research materials in
clinical practice for[2 years did not fall within
the scope of review provided for in these mea-
sures. This study is suitable for this requirement.

Compliance with Ethics Guidelines
This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

Anthropometric and Laboratory
Measurements

Anthropometric evaluations included body
weight (BW) and height (Ht). BW was measured
on an electronic scale after the patient removed
all heavy clothing. Ht was recorded in patients
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without shoes by using a settled wall distance
meter.

Serum samples were collected into dry tubes
from each patient in the morning after over-
night fasting. The blood routine index was
detected by the sheath flow resistance method
(five-category hematologic analyzer XT 2000i,
SYSMEX, Japan).

Operation Methods

All patients underwent either RYGB or SG.
RYGB is a procedure that alters the structure of

the gut and shuts down most stomach func-
tions. SG is a partial gastrectomy that preserves
the small curvature of the stomach and the
pylorus and reduces the stomach size.

Calculation of Weight and Blood Indices

The following formulae were used:
body mass index (BMI) = BW (kg)/height

(m2); change in body weight (DBW) = preoper-
ative BW—a postoperative follow-up BW; per-
centage weight loss (%BW) = (preoperative
BW—postoperative BW at a follow-up point)/

Fig. 1 Selection of the study population. BMI body mass index, OGTT oral glucose tolerance test, DM/IGR diabetes
mellitus or impaired glucose regulation, RYGB Roux-en-Y gastric bypass, SG sleeve gastrectomy
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preoperative BW*100; change in BMI
(DBMI) = preoperative BMI—a postoperative
follow-up BMI; change of the RDW
(DRDW) = preoperative RDW—a postoperative
follow-up RDW; change of the MPV
(DMPV) = preoperative MPV—a postoperative
follow-up MPV.

Statistical Analysis

Data were analyzed using SPSS software version
17.0 (SPSS Inc.). Quantitative data are presented
as means ± standard deviations. Normally and
non-normally distributed data were analyzed
with independent-samples t-test and Kruskal-
Wallis rank sum test (H test), respectively. Chi-
square test (v2 test) was applied to compare the
component ratios. Repeated measure data were
analyzed by one-way repeated measure ANOVA.
Differences at P\0.05 were considered
significant.

RESULTS

Comparison of Preoperative Baseline Data
from Patients in Two Groups

There was no significant difference in sex com-
position ratio, age, BW, BMI, waist-hip ratio
(WHR), HbA1c, FPG, FINS, RDW, MPV, MCV
and hemoglobin (Hb) between the RYGB and
SG groups (Table 1).

Changes and Comparison of indices
in the two groups after surgery

After 1, 3, 6 and 12 months of follow-up after
metabolic surgery, the BW and BMI of patients
in the RYGB and SG groups decreased signifi-
cantly and continuously compared with the
values before surgery, and there were significant
differences between each follow-up point and
the previous follow-up point (P\0.05). The BW
at 3 months and BMI at 1 and 3 months after

Table 1 Comparison of preoperative baseline data from patients in the RYGB and SG groups (x � s , n [%])

Total
(n = 98)

RYGB
(n = 65)

SG
(n = 33)

t Z v2 P

Sex, female (%) 53 (54.1%) 34 (64.2%) 19 (35.8%) 0.245 0.621

Age 36.6 ± 10.1 37.9 ± 8.5 34.2 ± 12.4 1.548 0.128

BW (kg) 109.99 ± 23.76 107.42 ± 24.59 115.04 ± 21.50 0.510 0.134

BMI (kg�m-2) 39.01 ± 7.19 38.06 ± 7.01 40.87 ± 7.28 1.887 0.059

WHR 0.99 ± 0.07 0.98 ± 0.07 0.99 ± 0.07 0.602 0.549

HbA1c (%) 7.49 ± 1.55 7.71 ± 1.68 7.08 ± 1.20 1.921 0.058

FPG (mmol�L-1) 7.84 ± 2.24 8.05 ± 2.50 7.43 ± 1.58 1.492 0.139

FINS (mIU�L-1) 33.68 ± 25.95 34.18 ± 30.31 32.72 ± 14.65 1.379 0.168

RDW 13.45 ± 1.89 13.41 ± 2.03 13.53 ± 1.62 0.854 0.393

MPV (fL) 10.57 ± 1.15 10.63 ± 1.31 10.46 ± 0.73 0.401 0.844

MCV (g�L-1) 86.52 ± 4.75 87.13 ± 3.90 85.31 ± 5.97 0.947 0.344

Hb (g�L-1) 137.55 ± 13.98 137.92 ± 13.17 136.82 ± 15.64 0.714 0.368

P value RYGB group compared to SG group
RYGB Roux-en-Y gastric bypass, SG sleeve gastrectomy, BW body weight, BMI body mass index, WHR waist-hip ratio,
HbA1c hemoglobin a1c, FPG fasting plasma glucose, FINS fasting insulin, RDW red blood cell distribution width, MPV
mean platelet volume, MCV mean corpuscular volume, Hb hemoglobin
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surgery in the SG group were significantly
higher than the corresponding values in the
RYGB group (P\ 0.05) (Fig. 2a, b).

The RDW and MPV levels in both groups
were significantly higher at 1 month after sur-
gery than before surgery (P\ 0.05) and then
gradually decreased. In the RYGB group, the
RDW level at 12 months after surgery decreased
significantly to a lower level than that before
the operation (P\0.05). However, 1 month
after the surgery, the MPV level of the RYGB
group and the RDW and MPV levels of the SG
group decreased gradually, but there were no
significant differences in the follow-up values at

3, 6 and 12 months (P C 0.05). There was no
statistical difference in RDW and MPV levels
between the two groups at any follow-up point
(P C 0.05) (Fig. 2c, d).

In the RYGB group, the MCV at 1, 3 and
12 months after surgery was significantly lower
than that before surgery, while in the SG group,
the MCV at 1 month after surgery was signifi-
cantly lower than that before surgery (P\0.05).
However, there was no significant difference in
the MCV level between the two groups at any
follow-up point (P C 0.05) (Fig. 2e).

The Hb concentration of the RYGB group
showed a continuous postsurgical decrease, and

Fig. 2 Changes and comparison of indexes in the two
groups after surgery. P value RYGB group compared to SG
group. Asterisk indicates statistical significance.

a–f Respectively represent the changes of BW, BMI,
RDW, MPV, MCV and Hb after 1, 3, 6 and 12 months of
follow-up after metabolic surgery
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the Hb value at all the follow-up points showed
statistical differences compared with the pre-
operative value (P\0.05). Only 12 months
after surgery, Hb of the SG group was signifi-
cantly lower than that before surgery (P\0.05).
We found no significant difference in postop-
erative Hb at any other follow-up time point
between the two groups (P C 0.05) (Fig. 2f).

Changes of RDW and MPV Levels
Stratified According to the Weight Indexes
in the Two Groups after Surgery

Patients were divided into high level and low
level based on the median values of DBW, %BW
and DBMI in different postoperative follow-up
points in both groups. The decrease in RDW in
the high level of %BW (C 26.67) patients in the
RYGB group was significantly higher than that
in the low level of %BW (\26.67) patients
6 months after surgery (P\0.05). At 12 months
after the operation, the RDW level in the high
level of %BW (C 31.90) in the RYGB group was
significantly lower than that in the corre-
sponding low level (\ 31.90) (P\ 0.05)
(Fig. 3c).

However, there was no statistical difference
in RDW change in the patients of the RYGB
group between different levels of DBW and
DBMI in different postoperative follow-up
points (P\ 0.05) (Fig. 3a, e). The change of
RDW also had no significant difference in any
postoperative follow-up points between the
high or low levels of the three weight indices in
the SG group (P\0.05). (Fig. 3a–c).

There was no significant difference in the
change in MPV in either group between differ-
ent levels of DBW, %BW and DBMI (P[0.05) in
any of the postoperative follow-up time points
(Fig. 3b, d, f).

Relationship Between Preoperative RDW
and MPV Levels and the Changes
in Postoperative Weight Indices
in the Two Groups

In the RYGB group, we divided the patients into
two groups according to the median RDW level
before the operation. We found that DBW,

%BW and DBMI at 6 and 12 months after sur-
gery in patients in the preoperative high-level
RDW group (C 12.90) were significantly higher
than those in patients in the low-level group
(\12.90) (P\ 0.05). However, there was no
significant difference in DBW, %BW and DBMI
at 1 and 3 months after surgery and between the
two levels of patients (P[0.05). In addition,
weight indices (DBW, %BW and DBMI) at any
follow-up point after surgery showed no statis-
tical difference between the two layers of
patients that were divided into high level
(C 13.20) and low level (\ 13.20) according to
the median preoperative MPV level (P[ 0.05)
(Fig. 4a, c, e).

In the SG group, we did not find significant
differences in DBW, %BW and DBMI at any fol-
low-uppoint after surgerybetween the two layers
of patients that were divided into high and low
levels according to the median preoperative
levels of RDW or MPV levels (P[0.05), unless
patients with high preoperative MPV (C 10.60)
3 months after surgery had significantly higher
%BW than those with low preoperative MPV
(\10.60) (P\ 0.05) (Fig. 4b, d, f).

DISCUSSION

Our retrospective study found that in patients
with obesity and DM/IGR, the higher the
%BW after 6 and 12 months of RYGB, the
more significant the decrease in RDW. In
addition, the higher the preoperative RDW
level, the more significant the weight loss in
patients with obesity and DM/IGR 6 and
12 months after RYGB. This indicates RDW
may have a predictive role for the effect of
RYGB surgery.

RDW is a simple and inexpensive hemato-
logic indicator to reflect the heterogeneity of
erythrocyte volume in peripheral blood. In
recent years, several studies have shown that in
addition to identifying the causes of anemia,
increased RDW has significant predictive value
for the prognosis of many common diseases
such as diabetes, cardiovascular disease and
cancer.

In both short- and long-term studies, low
levels of RDW are associated with a reduced risk
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of major cardiovascular adverse events after
acute coronary syndrome [11]. A long-term
follow-up study found that higher levels of
RDW were associated with coronary artery dis-
ease, heart failure, peripheral vascular disease,
atrial fibrillation, stroke and cancer (especially
leukemia), suggesting that RDW is both a short-
and long-term predictor of disease [12].

Metabolic diseases are a threat to human
health worldwide. Inflammation is the key
event in the occurrence and development of
metabolic diseases, and RDW, as a new

inflammatory marker, can play an important
role in evaluating the severity and prognosis of
metabolic diseases, especially obesity and
diabetes.

A study in the USA found that white blood
cell count, red blood cell count and RDW
increased with waist circumference, a change
that may be related to the chronic activation of
the immune system and the resulting low-de-
gree inflammatory state [13]. The increase of
RDW variation rate is related to the increase of
DM incidence [14].

Fig. 3 Changes in RDW and MPV levels stratified
according to the weight indices in the two groups after
surgery. P value low-level group compared to the high-level
group. DRDW change of RDW, DMPV change of MPV,
DBW change of BW, %BW percentage weight loss, DBMI
change of BMI, L-DBW low levelDBW group, H-DBW
high-level DBW group, L-%BW low-level %BW group, H-
%BW high-level %BW group, L-DBMI low-levelDBMI
group, H-DBMI high-level DBMI group. a and b Respec-
tively represent DRDW and DMPV at each follow-up

point when stratified according to the median postoper-
ative DBW of patients in the RYGB group and SG group.
c and d Respectively represent DRDW and DMPV at each
follow-up point when stratified according to the median
postoperative %BW of patients in the RYGB group and
SG group. e and f Respectively represent DRDW and
DMPV at each follow-up point when stratified according
to the median postoperative DBMI of patients in the
RYGB group and SG group
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Similar to RDW, MPV is also a common
blood routine indicator with a predictive value
for the prognosis of a variety of diseases [15].
However, there are still differences in the pre-
diction of insulin resistance and prognosis of
diabetes by MPV.

One study has found significant positive
correlation among MPV, HOMA-IR and insulin
levels in patients with gestational diabetes [16].
However, another study showed that there was
no significant difference in MPV between

healthy subjects and patients at different stages
of abnormal glucose metabolism [17].

Metabolic surgery is an effective treatment
for obesity and diabetes [18]. At present, RYGB
and SG are the most commonly used metabolic
surgeries for obesity combined with diabetes
[19]. RYGB is the most commonly used surgical
procedure for T2DM [20]. Our study also found
that Hb levels continued to decrease 1 year after
RYGB, while Hb changes only showed a signif-
icant difference at 12 months after SG. This is

Fig. 4 Relationship between preoperative RDW and
MPV levels and the changes of postoperative weight
indices in the two groups. P value low-level group
compared to high-level group. Grouping: a, c, e belong
to the RYGB group and b, d, f belong to the SG group. L-
RDW low-level RDW group, H-RDW high-level RDW
group, L-MPV low-level MPV group, H-MPV high-level
MPV group. a, c and e Respectively represent the DBW,

%BW and DBMI of patients in the RYGB group at each
postoperative follow-up point after stratification according
to the median of preoperative levels of RDW and MPV. b,
d and f Respectively represent the DBW, %BW and DBMI
of patients in the SG group at each postoperative follow-up
point after stratification according to the median of
preoperative levels of RDW and MPV
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because RYGB rearranges the position of the
patient’s small intestine, alters the path of food
through the digestive tract, slows gastric emp-
tying, shortens the small intestine and thus
reduces the absorption of nutrients. Therefore,
in addition to anastomotic fistula, anastomotic
stenosis, pulmonary embolism and other com-
plications, deficiencies in iron, folic acid and
calcium may develop during long-term follow-
up [21]. However, SG is treated by reducing the
stomach volume, which reduces the hormones
that trigger hunger. The advantages are that it
does not change the physiologic state of the
gastrointestinal tract and does not interfere
with the normal digestion and absorption pro-
cess of food. Therefore, common postoperative
complications include fistula at the closed gas-
tric margin and blood oozing at the gastric
margin [22], but nutrient deficiency is relatively
rare.

Another study has found that RYGB and SG
have similar effects in improving body weight
[23]. Our results also showed that although the
BW of the patients improved significantly
12 months after the operation, there was no
significant difference between the two groups.

Previous study has confirmed that chronic
systemic low-level inflammation caused by
changes in cytokine levels and infiltration of
adipose tissue by immune cells is an important
mechanism leading to metabolic dysfunction in
obese patients [24]. Metabolic surgery can
effectively alleviate this inflammatory state of
the body to improve metabolic disorders in
patients [25]. The types of proteins significantly
improved after RYGB were mainly markers of
systemic inflammation and those involved in
lipid metabolism [26]. After RYGB and SG sur-
gery, some inflammatory chemokines in obese
patients recovered to similar levels as in the
control group [27].

As is well known, reduced MCV and
increased RDW suggest iron deficiency anemia,
and RYGB surgery is more likely to cause iron
deficiency anemia because of its operating
principle. In our study, we found that both
MCV and RDW in the RYGB group decreased at
12 months after surgery compared with the
presurgical levels, suggesting that other factors
may inhibit the increase of RDW. Numerous

studies suggest that RDW may be a surrogate
biomarker of inflammation. One study found
that the RDW level was significantly higher in
patients with severe autoimmune hepatitis than
in those with mild liver inflammation [28].
Increased RDW was significantly associated
with an increased risk of severe inflammatory
response syndrome after cardiopulmonary
bypass following cardiac surgery [29]. At
8 weeks after RYGB, the RDW level in obese
women was significantly higher than that
before RYGB [30]. Consistent with these results,
our results showed that RDW and MPV levels in
patients with obesity and DM/IGR showed
transient increases in both RYGB and SG at
1 month after surgery. This suggested a short-
term aggravation of inflammation in patients
with obesity and DM/IGR after metabolic sur-
gery, likely caused by the response to surgical
traumatic stress. However, the RDW level in the
RYGB group significantly decreased 1 year after
surgery compared with that before surgery,
while no significant change was observed in the
SG group; this suggested that RYGB may be
better than SG in improving the inflammatory
status of patients with obesity and DM/IGR.

The Wise team found that percent excess
BMI loss was significantly lower in patients with
preoperative RDW[ 15.0% than in those with
RDW\13.0% and with RDW between 13.0 and
15.0%, suggesting that higher preoperative
RDW was associated with worse weight loss
after RYGB [10]. Our results were in complete
contrast to this. In the RYGB group, patients
with high preoperative RDW had significantly
better improvements in BW and BMI at
6 months and 1 year after surgery than those
with low preoperative RDW. This may be due to
RYGB improving the integrity of tight connec-
tions in the intestinal mucosa and enhancing
the strength of the intestinal barrier, thereby
reducing the degree of endotoxemia and
inflammation in the body.

One study found no significant reduction in
MPV after weight loss surgery and no significant
difference in MPV between the SG and RYGB
groups [31]. Similar to their results, our results
also showed that although the MPV level of the
RYGB and SG groups increased in the first
month after surgery and then gradually
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decreased, the MPV level did not change sig-
nificantly in either group in the first year after
surgery compared to that before surgery. In
addition, no statistical difference was found in
the body weight index and glucose metabolism
index at each postoperative follow-up point
between the patients with baseline MPV at high
and low level. Therefore, MPV has no signifi-
cant predictive value for the effect and prog-
nosis of metabolic surgery. This may be due to
the wide variation of MPV in real life owing to
factors such as platelet count, sex, age, ethnicity
and the lack of standardized methods for mea-
suring MPV, which make it impossible to
determine whether MPV is normal or slightly
increased in individual patients [32].

One of the limitations of our study was that
we could only analyze the existing clinical data
owing to the retrospective study design. In the
follow-up study, we aim to conduct prospective
research, establish the exclusion criteria, obtain
patient consent, additionally collect blood and
tissue samples while collecting patients’ clinical
data, and explore the possible mechanism of
the occurrence of these clinical phenomena. In
addition, the evaluation of disease prognosis
and treatment is a long process, and the obser-
vation time of this study was relatively short. In
future studies, the observation time should be
extended to explore the long-term prediction
and evaluation value of RDW and MPV.

In conclusion, the improvement of BW and
BMI in patients with obesity and DM/IGR after
RYGB was better than that in SG in the early
stage (3 months after surgery), but similar to SG
in the late stage. After RYGB and SG, both the
RDW and MPV of patients with obesity and
DM/IGR showed a transient, short-term increa-
ses (1 month), suggesting that the inflammatory
state of patients with obesity and DM/IGR after
metabolic surgery may have short-term aggra-
vation. At 12 months after RYGB surgery, the
RDW level in patients with obesity and DM/IGR
significantly decreased. However, the RDW
level in the SG group and the MPV level in both
groups remained unchanged compared with the
preoperative levels, suggesting that postopera-
tive RDW levels can better reflect the effect of
RYGB surgery in patients with obesity and DM/
IGR. The preoperative baseline RDW level can

preliminarily predict the effect of different
metabolic surgeries in patients with obesity and
DM/IGR. Preoperative baseline MPV level had
no significant predictive effect on RYGB surgery
in patients with obesity and DM/IGR, but may
have some predictive value on weight loss in
early SG surgery (3 months).
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