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HFMD outbreaks occur all the year round. The genotype 
of HFMD enterovirus that broke out in loudi city in 2010 was 
mainly EV71 [1]. Hand, foot and mouth disease (EV71) with 
increasing aggravation of blood picture [2], along with the 
ratio of neutrophils and lymphocytes change at the same time, 
through to our hospital on April 1, 2010 to May 31, 2010 critically 
ill, early intensive group and normal group (EV71) cases of 
hand, foot and mouth disease blood routine analysis and 
comparison, and cases of early intensive group dynamic blood 
picture observation, found that the routine blood leukocytes 

Abstract

Objective: To explore the relationship between the total number of white blood cells and the ratio of neutrophils to lymphocytes in the blood of hand-foot-mouth 
disease (EV71) and the condition of the disease, and to explore the relationship between the dynamic changes of blood samples above the early severe cases and the 
trend of prognosis. 

Methods: 216 outpatient and hospitalized cases according to the condition can be divided into: (I group) in critical group of 17 cases, (II group) early intensive group 
167 cases, 32 cases (III group) ordinary group. Age, course of disease, total number of white blood cells and neutrophil ratio were compared. According to the dynamic 
changes of the above blood images, the patients in the early severe group were further divided into: group A, 49 patients in the group with increased ratio of white blood 
cells and neutrophils. In group B, the ratio of leukocyte to lymphocyte was increased in 53 patients. In group C, there were 67 cases of leukocyte decrease and lymphocyte 
ratio increase. 

Results: (1) statistical analysis of various indicators including age, course of disease, total number of white blood cells and neutrophil ratio of patients with different 
disease conditions: there was no statistically signifi cant difference in disease course between the groups (F=1.38 P>0.05), while there were statistically signifi cant 
differences among the groups in age, total number of white blood cells and neutrophil ratio (F value: 4.9, 14.15, 25.98, respectively). P < 0.01). (2) in group A, 4 of the 49 
cases developed into critically ill patients, and the conversion rate of critically ill patients was 8.16%; in group B and group C, the conversion rate of critically ill patients was 
0; in group A, the conversion rate of critically ill patients was statistically signifi cant compared with the other two groups (P<0.01). 

Conclusion: HFMD (EV71) is related to the total number of white blood cells and the ratio of neutrophils. The changes of the dynamic ratio of leukocytes and 
neutrophils to lymphocytes have clinical signifi cance for the trend of prognosis.
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and neutrophils ratio is closely related to the disease, early 
severe cases of leukocytes and neutrophils and lymphocytes 
ratio dynamic change is closely related to the prognosis of 
trend, will now report about information is as follows:

Objects and methods

The object of study

All the cases for loudi center hospital in April 2010, 31 
solstice on May 31, 2010 in the fever outpatient and hospitalized 
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cases in the acute phase of (early severe cases through routine 
blood review more than one), both through anal loudi CDC try 
sampling or sampling of EV71 diagnosed cases of hand, foot 
and mouth (sporadic cases confi rmed by sampling, gather and 
outbreak cases confi rmed by sampling). Clinical classifi cation 
and treatment were classifi ed according to the guidelines for 
the prevention and control of HFMD issued by the ministry 
of health. Early severe case group (early severe case group): 
persistent high fever and presentation of neurological 
involvement. Such as: poor spirit, lethargy, easy to surprise, 
delirium; Headache, vomiting; Limb jitter, myoclonic, 
nystagmus, ataxia, eye movement disorders; Weakness or acute 
delayed paralysis; Convulsions. Signs of meningeal irritation, 
tendon refl ex weakened or disappeared; Critical case group 
(critical case group) : frequent convulsions, coma and cerebral 
herniation occurred in one of the following cases. (2) dyspnea, 
cyanosis, bloody frothy sputum, lung rura, etc. (3) shock and 
other circulatory dysfunction [2]. Among them, 32 cases were 
in the general group, 20 cases were in the male group, and 
12 cases were in the female group. Early severe disease group: 
167 cases, male: 105 cases, female: 62 cases; Critical condition 
group: 17 cases, male: 11 cases, female: 6 cases. There was no 
signifi cant difference between the sexes in each group, which 
was comparable (P>0.05).

Research methods

Illness group and research steps: according to the guide on 
admission criteria whether the condition above cases can be 
divided into: (I group) group, the group (II) in acute severe early 
group, the group () group; All outpatient and hospitalized 
cases in the fi rst day of the hospital to check blood routine, 
for early cases severe group according to the requirements of 
the guide as soon as possible to give small doses of hormones 
(methylprednisolone 1-2 mg/kg) intervention, 12 to 24 h 
after the review of routine blood, root tree, foot and mouth 
disease in acute and recovery at different stages in the routine 
blood total number of white blood cells and neutrophils and 
lymphocytes ratio change to the above cases can be divided into 
three groups: group A, white blood cells and neutrophils ratio 
increased groups: higher total number of white blood cells, 
neutrophils ratio increased and reduced lymphocyte ratio; In 
group B, the leucocyte and lymphocyte ratio increased: the 
total number of white blood cells increased, neutrophil ratio 
decreased and lymphocyte ratio increased or the total number 
of white blood cells decreased, neutrophil ratio increased and 
lymphocyte ratio decreased. In group C, WBC decreased and 
lymphocyte ratio increased: total number of WBC decreased, 
neutrophil ratio decreased and lymphocyte ratio increased.

Statistical methods 

The data were expressed as mean ± standard deviation 
(x±s). SPSS11.5 statistical software was used for statistical 
processing of the data. Analysis of variance was used for 
comparison among the measurement data groups, q test was 
used for pairwise comparison, and chi-square test was used for 
enumeration data. 

Results

Different condition

I, II group, III comparison between way: differences 
between groups of course no statistical signifi cance (P > 0.05), 
age, routine blood total number of White Blood Cells (WBC) 
and Neutrophils ratio (N) group differences were statistically 
signifi cant (P < 0.01). See Table 1. I group , II group , III group 
comparison between groups : duration of each group showed 
no signifi cant difference (P> 0.05), age, blood leukocyte count 
(WBC) and Neutrophil ratio (N) in each group differences were 
statistically signifi cant (P <0.01). Table 1.

Cases in the early severe group were further divided 
into group A, group B and group C for inter-group com-
parison

There was no statistical signifi cance in age and gender 
difference between each group (P>0.05). The differences in 
mortality were statistically signifi cant (X2=166.25, P<0.01). 
The mortality of group A was signifi cantly higher than that of 
group B and group C. Are shown in Table 2.

Table 1: Age, course of disease, total number of white blood cells and neutrophil 
ratio of patients with different diseases.

The number of 
cases

Age
Course of the 

disease
Routine blood

WBC(×109/L) N(%)
I group 17 1.8±0.38 2.2±0.36 22.8±2.1 88.3±1.1
II group 167 2.5±0.44 1.8±0.13 13.8±0.73 72.5±1.8
III group 32 3.20±0.05 1.8±0.9 9.2±0.72 65.2±2.2

F 4.9 1.38 14.15 25.98
P <0.01 >0.05 <0.01 <0.01

Table 2: Blood routine changes and prognosis trends in 167 cases with early severe 
disease.

grouping Early intensive Critically ill Critical illness transformation(%)

Agroup 49 4 8.16

Bgroup 55 0 0

Cgroup 63 0 0

A total of 167 4 2.39

Discussion

On the one hand, a variety of enteroviruses can lead to 
HFMD, that is, there are differences in external causes of HFMD 
(virus virulence); On the other hand, there are differences in 
the immune function of enterovirus between different age 
groups and individuals. Enterovirus (EV71) infection leads to 
relatively high incidence and mortality of severe and critical 
diseases in infants and children under 3 years of age. In 
addition, there are physiological characteristics of infants and 
young children: compared with adults, the immune function 
of fetuses, newborns and children is relatively inadequate and 
in great changes, and there is a difference between individuals 
in the level of immune function. It is this external cause that 
leads to the relatively low immune function through the action 
of internal cause, which leads to the above results [3]. Due 
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to the ineffective treatment of antibiotics and the extremely 
limited effi cacy of antiviral drugs, the body mostly fi ghts off 
viral infection through its own antiviral immune function. 
The immune function of organism can be divided into specifi c 
immune function and non-specifi c immune function, and 
specifi c immune function can be further divided into cellular 
immune function and humoral immune function. According 
to the research of zeng huihui [2] and yan xiufeng [4], the 
more severe HFMD is, the lower the cellular immune function 
will be. Theoretically speaking, the organism compensates 
more through humoral immunity and non-specifi c immune 
functions, and achieves the relative balance and stability 
of anti-infection (virus) immune functions through the 
interaction and regulation of the above three. According to 
yan xiufeng et al., with the aggravation of the disease, the 
level of immunoglobulin gradually increases, which indicates 
that humoral immunity in children with severe HFMD is 
hyperactive [4]. Non-specifi c immune function is compensated 
by cytokines in humoral factors and neutrophils in phagocytes 
[5]. We believe that the clinical critical hand-foot-mouth 
disease in the late stage of the sustained high fever, and 
blood, c-reactive protein and other non-specifi c indicators 
signifi cantly increased, are related to the non-specifi c immune 
infl ammatory response compensatory enhancement. A large 
number of clinical data showed that most of the critically ill 
hand-foot-mouth disease (EV71) had signifi cantly increased 
blood picture, blood glucose, c-reactive protein and other 
indicators, and the clinical situation in our department was 
basically similar to the above report. In this paper, the changes 
of blood routine (blood picture) were discussed. As can be seen 
from Table 3: (1) with the increase of onset age, the body’s 
autoimmune function is enhanced and the disease is relatively 
mild. The age of the critical group is mainly in the age range of 
1-2 years, indicating the lowest autoimmune function in this 
age group, which is consistent with the experimental results 
of zeng huihui [3] et al. It may be related to the time when 
maternal antibodies gradually disappear and autoimmunity 
has not been established. (2) the heavier the disease, the higher 
the ratio of white blood cells and neutrophils, the heavier the 
systemic infl ammatory response. In the critical group, there 
was one case with the shortest history of 12 hours and the most 
severe systemic infl ammatory response. The ratios of WBC 
35.2×109/L and N 95%, respectively. Most of the patients in 
this group had missed the opportunity of rescue and treatment 
when they came to the hospital. As can be seen from Table 1 
of this group of cases, the heavier the disease, the higher the 
ratio of white blood cells and neutrophils, and the worse the 
prognosis. It is worth discussing whether its high mortality 
is related to organ failure caused by systemic infl ammatory 
response. (3) the three groups of patients in the course of 
statistical comparison is not statistically signifi cant (P>0.05), 
but it can be seen from the Table: the serious group of patients 
in the course of longer than the other two groups, may be more 
serious illness, rash is not typical and with the grass-roots 
hospital medical staff diagnosis and treatment experience is 
insuffi cient.The increase of white blood cells in HFMD (EV71) 
was not completely consistent with the severity of the disease. 
Further studies showed that the dynamic changes of white blood 
cells and various cell proportions in early severe cases were 

closely related to the trend of prognosis of the disease. Table 4 
in each case group of early severe diseases, with the progress of 
disease course, although some cases of immune injury [4] had 
different degrees of aggravation of clinical symptoms, only 4 
cases of group A developed into critical diseases, all of which 
died of pulmonary edema and pulmonary hemorrhage. Two 
of them were given endotracheal intubation earlier, and were 
not given oxygen by positive pressure or other therapeutic 
intervention, but the effect was little, and the disease continued 
to progress and death. All the 4 cases of death in this group 
presented progressive increase in the ratio of white blood cells 
to neutrophils, which may be related to the low body specifi c 
immune (cell and body fl uid) function and the compensatory 
enhancement of non-specifi c immune infl ammatory response. 
This further supports the view of organ failure caused by 
systemic infl ammatory response syndrome. Although patients 
in group B also showed a transient increase in the total number 
of white blood cells, patients in both groups (group B and group 
C) showed an increase in the proportion of lymphocytes, which 
may be related to humoral immune function compensation 
and had a good prognosis.Clinical observation found that this 
group of cases as there are several ways to develop critical 
cases: (1) with small doses of hormones (methylprednisolone) 
after treatment, the short-term startle, jitter, nervous system 
symptom such as progressive increase, (2) dynamic blood 
routine observation, total number of white blood cells for more 
than 24 by 7 x 109 h/L, (3) total number of white blood cells 
have obvious rise early, but the proportion of neutrophils and 
lymphocytes changes relative lag. It can be seen that dynamic 
blood routine observation is particularly important for early 
severe cases. Due to the convenience of routine blood test, 
combined with dynamic observation of clinical manifestations, 
it is of great clinical signifi cance to monitor early severe cases 
in outpatient department and judge the trend of prognosis. 
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