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Abstract: Objective: The aim of this study was to investigate the clinical significance of  mean corpuscular 
volume (MCV), mean platelet volume (MPV), serum ferritin (SF) and lactate dehydrogenase(LDH) levels to 
determine the useful laboratory markers for diagnosis and prognostic evaluation of MDS.Methods: MCV，
MPV,  SF and LDH levels were compared in MDS group with that in normal control group. MDS patients 
were divided into 4 groups according to the International Prognostic Scoring System ( IPSS): low -risk， in-
termediate risk-Ⅰ， intermediate risk-Ⅱ and high-risk． We compared MCV，MPV,  SF and LDH levels 
among the four groups. Results: 1.The MCV，MPV,  SF and LDH levels in MDS group are significantly 
higher than that in normal control group(all P<0.05). 2.There were significant differences in serum LDH le-
vels among the 4 groups of MDS (all P ＜0.05)，and serum LDH levels increased in turn: low -risk， inter-
mediate risk Ⅰ， intermediate riskⅡand high-risk. There were no significant differences in MCV, MPV, and 
SF levels among four groups.(all P>0.05)Conclusion: Detection of the MCV，MPV,  SF and LDH levels is 
valuable in clinical diagnosis of MDS, and the LDH level seems to be valuable for prognostic evaluation of 
the MDS besides IPSS scoring system． 
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1. Introduction  

The MDS is a group of clonal haematopoietic stem cell 
abnormities, which is characterized by cytopenia, dyspla-
sia in one or more of the myeloid lineages, ineffective 
haematopoiesis, reproducible genetic abnormalities and 
increased risk of advancing leukemia. MDS occurs main-
ly in elder adults and median patient age is 70 years old, 
with a male superiority. A major diagnostic difficulty of 
MDS is the judgement of whether the morphological 
dysplasia and cytopenia are due to a clonal disorder or 
another factor. According to WHO, MDS has been com-
prehensively diagnosed by morphology, genetics, immu-
nophenotype and molecular biology. The  characteristics 
clinical manifestations and laboratory examination of 
MDS all have obvious heterogeneity which brings diffi-
culties for the diagnosis, especially the recognition of 
early MDS.[1-2] At present, comprehensive diagnosis of 
various laboratory markers has gradually become a new 
concept of MDS diagnosis. Several reports of useful la-
boratory markers for the diagnosis and prognostic predic-
tion of MDS have been reported. [3-5] In this article we 

retrospectively observed  the laboratory indicators such 
as MCV, MPV, SF and LDH of the elderly patients new-
ly diagnosed with MDS. The aim of this study was to 
investigate the clinical significance of MCV, MPV, SF 
and LDH detection in diagnosis and prognosis judgement 
for patients with MDS. 

2. Patients and Methods  

2.1. Patients 

We analyzed data from elderly patients between 2013 
and 2018 at the Affiliated Hospital of Engineering Uni-
versity of Hebei. These patients exhibited different types 
of MDS. Diagnostic standard based on 2008 WHO diag-
nosis and classification of MDS. There were 31 males 
and 29 females, with a median age of 69. (range 60-89). 
13 of the MDS patients were refractory amemia, (group 
of RA); 10 of the MDS patients were RARS; 6 of the 
MDS patients were RCMD, 29 of the MDS patients were 
RAEB, 2 of the MDS patients were MDS-U.  According 
to International Prognostic Scoring System(IPSS), the 
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MDS patients were divided into 4 groups: low -risk(13 
cases) ， intermediate risk-Ⅰ(23 cases) ， intermediate 
risk-Ⅱ(13 cases) and high-risk (11 cases). All patients 
were diagnosed with the criteria based on the 2008 WHO 
classification, and they had no previous history of mega-
loblastic anemia, liver, kidney and heart diseases, di-
abetes, other malignancies and diseases that causes dys-
plasia. There was no statistically significant differences 
with respect to age and gender between groups, and data 
between the groups were comparable. 

2.2. Collection of data 

We analyzed laboratory data at the first diagnosis, which 
included MCV，MPV,  SF and LDH levels.  MCV and 
MPV were detected by using Mindray BC 6800 auto-
mated hematology analyzer , with a reference range of 
82-100 fl and 7-13 fl. LDH was determined by the en-
zyme reaction rate method using Hitachi 7180 automatic 
biochemical analyzer, with a reference range of 15-220 
U/L. SF was detected by electrochemiluminescence as-

say using Siemens XP automatic chemiluminescence 
analyzer, with a reference range of 21-274 ng/ml. The  
MCV，MPV,  SF and LDH levels in MDS patients were 
compared with that in control group, and we also com-
pared the MCV，MPV,  SF and LDH levels among 4 
MDS groups( low -risk ，  intermediate risk-Ⅰ ，
intermediate risk-Ⅱand high-risk groups) before the first 
cycle of chemotherapy. 

2.3.  Statistical analysis 

The SPSS16.0 software package was used for the statis-
tical tests. The difference of measurement data was com-
pared with t test and one-way ANOVA and LSD were 
used for evaluating the relationship among the groups. 

3. Results 

The MCV，MPV,  SF and LDH levels in MDS group 
are significantly higher than that in normal control 
group(all P<0.05).  (Table 1) 

 
Table 1. Levels of  MCV，MPV,  SF and LDH  in normal control group and patients with MDS(mean±SD) 

Group n MCV( fl) MPV( fl) SF（ng/ml） LDH( U /L) 
Normal control 60 89．72 ± 9.27 10.46±1.89 181.95± 99.27 141.97±117.66 

MDS 60 99.77± 10.21* 11.78±2.01* 507.27±269.02* 327.08±121.19* 
* P<0.05, compared with normal control group. 
 
There were significant differences in serum LDH levels 
among the 4 groups of MDS ( P ＜0.05)，and serum 
LDH levels increased in turn: low -risk， intermediate 

risk Ⅰ， intermediate risk Ⅱand high-risk． There were 
no significant differences in MCV, MPV, and SF levels 
among four groups．(all P>0.05) (Table 2) 

 
Table 2. Levels of  MCV，MPV,  SF and LDH  in MDS patients with different risks according to the IPSS(mean±SD) 

Risk n MCV( fl) MPV( fl) SF（ng/ml） LDH( U /L) 
Low  13 100.26±11.37 11.65±1.21 509.23±298.09 193.05±113.77*  

Intermediate-Ⅰ  23 99.38±10.71 12.12±2.96 515.34±303.22 301.64± 143.18* 
Intermediate-Ⅱ  13 101.27±11.49 11.38±2.25 500.28±313.14 360.48±149.91* 

High  11 98.22±12.33 11.71±1.09 496.33±298.21 499.22±313.34* 
* P<0.05,  compared among 4 groups. IPSS: International Prognostic Scoring System 
 

4. Discussion 

The MDS is a group of clonal haematopoietic stem cell 
abnormities, which is characterized by cytopenia, dyspla-
sia in one or more of the myeloid lineages, ineffective 
haematopoiesis, reproducible genetic abnormalities and 
increased risk of advancing leukemia. A major diagnostic 
difficulties of MDS is the judgement of whether the mor-
phological dysplasia and cytopenia are due to a clonal 
disorder or   another factor. Even if dysplasia is promi-
nent, it’s not in itself definitive evidence of a clonal 
process. At present, comprehensive diagnosis of various 
laboratory markers has gradually become a new concept 
of MDS diagnosis. In this study, We investigated the 
clinical significance of MCV, MPV, SF and LDH detec-

tion in diagnosis and prognosis judgement for patients 
with MDS. 
LDH is a glycolytic enzyme, which is abundant in red 
blood cells, and mainly in myocardium, skeletal muscle 
and kidney of human. Elevated LDH levels have fre-
quently been observed in animal and human malignan-
cies.  In addition, there appears to be a strong correlation 
between the disease activity and LDH levels. Besides, 
serum LDH level will increase due to the injury of tissues 
in human body.  Serum LDH level will increase in cer-
tain malignancies, especially in hematologic malignancy. 
In addition, the level of serum LDH can reflect the inva-
sive degree of tumor cells and be correlated with disease 
progression and prognosis in MDS patients. The frequent 
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performance of LDH levels can indicate the trends in 
MDS development.[6-7] 
There is the highest concentration of SF in mononuclear 
macrophages in the bone marrow and spleen, which is 
one of the main forms of iron storage. The level of SF 
has diagnostic value for iron deficiency anemia. Abnor-
mal hematopoiesis results in abnormal iron metabolism 
and the disorders of iron utilization, and invalid hemato-
poiesis and excessive destruction of red blood cells in 
MDS patients lead to increased iron release; due to the 
certain malignant biological behavior in MDS,   ferritin 
isomers secreted from tumor cells lead to increased ferri-
tin synthesis. Thus, SF significantly increases. Erythro-
cyte dysplasia in MDS is mostly manifested as macrocyt-
ic changes of red cells. Thus, MCV in MDS significantly 
increases.  Large and deformed platelet leads to increased 
MPV, and it is consistent with the platelet morphology in 
MDS patients. [8] 
To sum up, this study shows detection of the MCV，
MPV,  SF and LDH levels is valuable in clinical diagno-
sis of MDS, and the LDH level seems to be valuable for 
prognostic evaluation of the MDS besides IPSS scoring 
system． 
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