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1. Introduction

Zona is a common disease caused by an epidermotropic and neurotropic virus
named Varicella Zoster virus (VZV). All ages and both sexes can develop zona
but the age of peak incidence is from 50 or more. In immunocompromised pa-
tients, a higher rate of infection and a more severe course of disease are seen [1].
Prolonged sequela is a burden for patients’ quality of life.

NK cell has a diameter reaching 12 - 15 pm, which is larger than B cell and T
cell. It is produced and differentiated in bone marrow and accounts for 5% - 10%
of all monocytes in peripheral blood. Main surface markers are CD2, CD16,
CD45, CD56, CD57, CD11a/CD18, CD11b/CD18 and CD11¢/CD18. NK cell is
distinguished from other monocytes by the presence of CD16 and CD56 [2]. The
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development of NK cells depends on the interaction between their progenitors
and bone-marrow stromal cells, under the effect of cytokines such as IL-15, FIt3
ligand and stem-cell factor [3].

The critical function of NK cell is destroying cells with pathogenous antigens
such as cancer or virus-infected cells. They secret cytokines such as IFN-y, TNEF-
a, and interleukin (IL)-10 ... First response of host under invasion of VZV is the
activation of NK cell against viruses when they penetrate the mucosal barrier
and launch adaptive immune response [4]. There were some studies on the role
of NK cells in confining the inflammatory process caused by Herpes viruses [5].
Counting the number of CD16 + 56 can evaluate the change of NK cell.

It is surprising that there has been little study on the interaction between VZV
and NXK cells to demonstrate the involvement of them in VZV pathogenesis. A
research of Mireille T. M. Vossen ef al on 5 severe herpes zoster children found
that NK cells are decreased in acute phase but restored during convalescence [3].
Some studies also indicated the decline in NK cells can make the Herpes infec-
tion worse, even cause fatality [6]. These reports confirm the association of NK
cells during VZV infection. However, to the best of our knowledge, it has not
been investigated whether NK cells play an important part in the infection of
VZV. Subsequent reports were able to identify the role of VZV-infected lym-
phocytes in viremia. However, the third major lymphocyte population in peri-
pheral blood—natural killer (NK) cells has never been identified adequately due
to the delayed development of the NK cell field in comparison to our under-
standing of T cell and B cell immunology. Moreover, there is a limitation in
number of scientific investigations on the role of NK cells under reactivation of
VZV in zona. For that reason, we conducted this study with the objective to
measure the change of CD16 + 56 in zona so as to progress our understanding of

immune interactions during VZV reactivation.

2. Materials and Methods
2.1. Materials

- The study group: 62 zona patients admitted at Inpatient Department of Der-
matology, Venereology Allergy, 108 Military Central Hospital from 6/2015-
6/2018.

Inclusion criteria:

Moderate and severe zona patients, older than 18 years old, present < 5 days
after the onset of skin symptoms, not using any medication such as corticoid or
zona treatment drugs, having normal immune system, HIV/AIDS (-), no con-
traindication for the drugs used in this study, can follow treatment procedures
and agree to participate in our research.

Exclusion criteria: patients are not qualified according to inclusion criteria, do
not agree to participate in the study or cannot follow treatment procedures.

- Control groups: 30 healthy people came for periodic health examination in

108 Military Central Hospital, having no disease relating immunity or der-
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matology. The age and sex were matched with patients group.

Some criteria in this research:

- Palm code of Blokhin and Glumov: 1 palm of patient corresponds to 1%
body surface area (BSA) [7] [8].

- Likert scale [9] (See Table 1).

- Severity classificatiomn:

Mild- affected area: <1% BSA; Likert < 4; no swollen regional lymph nodes; no
injured peripheral nerves; sleep disorder: mild; general symptoms: no fever, no
malaise.

Moderate: affected area: 1% - 2% BSA; Likert: 5 - 6; swollen regional lymph
nodes might present or not; no injured peripheral nerves; sleep disorder: mild;
general symptoms: no fever, malaise might present or not.

Severe: affected area > 2% BSA; Likert > 7; swollen regional lymph nodes
might present; injured peripheral nerves might present; sleep disorder: severe;

general symptoms: fever might present or not.

2.2. Methods

Study design: prospective, cross-sectional study with controls.
Steps:

- Study group: collecting first blood sample (before treatment) to count the
number of CD16 + 56 by flow cytometry using FACS Callibur (Becton
Dickinson-America).

Collecting second blood sample (after day 20 of treatment) to count the num-

ber of CD16 + 56.

- Control group: collecting blood sample only one time to count the number of
CD16 + 56.

Data analysis: Data was analyzed by using SPSS software statistical computer
package version 18. For quantitative data Student’s t-test was used and the
means and standard deviation were calculated. P-value less than 0.05 was

considered significant.

3. Results (Tables 2-9)

Table 1. Likert scale to evaluate pain intensity.

Pain intensity By verbal expression By nonverbal expression
0 No pain No expression on the face
1-2 Mild pain Stressful appearance
3-4 Moderate pain Frowning appearance
5-6 Severe pain Groaning, moaning
7-8 Very severe pain Crying
9-10 Worst pain possible Miserable pain
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Table 2. Clinical characteristics of study group (n = 62).

Clinical characteristics Number (n) %
Male 40 64.5
Gender

Female 22 35.5

<50 4 6.5

Age 50 - 69 36 58
=70 22 35.5

Moderate 23 37.1

Disease severity

Severe 39 62.9

<1% BSA 23 37.1
Affected area 1% - 2% BSA 27 43.5
>3% BSA 12 19.4

Note: Male had a higher proportion than female and severe patients outweighed mild ones.

Table 3. The correlation between the number of CD16 + 56 (before treatment) and age (n
=62).

A <50 (1) 50 - 69 (2) >70 (3)

(S

8 (n=4) (n = 36) (n=22)

CD16 + 56 (106 cells/l) 244 + 138 264 + 224 231 +171
P P12 > 0.05; p;.3 > 0.05; p,.3 > 0.05

Note: There was no significant difference in the number of CD16 + 56 between three age groups (p > 0.05).
p1: The difference between group with age < 50 and group with age from 50 to 69 (See Table 2); p, 5: The
difference between group with age < 50 and group with age > 70 (See Table 3); p, ;: The difference between
group with age from 50 to 69 and group with age > 70 (See Table 4).

Table 4. Characteristics of 2 groups.

Indexes Study group Control group .
(n=62) (n=30)
Gender Male 40 25
>0.05
Female 22 5
Mean age 589 +9.1 57.0+11.4 >0.05
Note: There was insignificantly different in gender and mean age of two groups (p > 0.05).
Table 5. The comparison in the number of CD16 + 56 between 2 groups.
Study Control
G
roup (n=62) (n=30) P
CD16 + 56 (10° cells/l) 253 200 458 + 329 <0.05

Note: The number of CD16 + 56 in study group were significantly lower than that of control group (p <
0.05) (See Table 5).

Table 6. The comparison in the number of CD16 + 56 between moderate, severe and
control groups.

. Moderate (1) Severe (2) Control (3)
Severity
(n=23) (n=39) (n =30)
CD16 + 56 (10° cells/1) 302 £ 200 224 £ 196 458 + 329
P P12 > 0.05; p, 3 > 0.05; p,5 < 0.05

Note: The number of CD16 + 56 in severe patients were significantly lower than that in healthy volunteers
(p < 0.05) (See Table 6).
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Table 7. The comparison in the number of CD16 + 56 between patient groups with
different affected areas and control group.

Groups Study Control (n = 30)
(n=63) (4)
<1% 1% - 2% >3%
Affected area (n=23) (n=27) (n=12)
1) (2) (3)
CD16 + 56 (10° cells/1) 241 + 128 297 + 258 177 + 140 458 + 329
b P12 > 0.05, p,.3> 0.05, p,.; > 0.05

P14 < 0.05; p,, > 0.05; ps g < 0.05

Note: No significant difference in the number of CD16 + 56 between groups with different affected area
(p > 0.05). However, the number of CD16 + 56 in patients with influenced acreage from 3% or more were
lowest in three groups and significantly lower than that of control (See Table 7).

Table 8. The change in cellular immunity in patient group before and after treatment (n
=62).

Treatment Before After P

CD16 + 56 (10° cells/1) 253 + 200 362 + 311 <0.05

Notes: after treatment, the number of CD16 + 56 were significantly increased (p < 0.05) (See Table 8).

Table 9. The comparison in the number of CD16 + 56 between patient group (after
treatment) and control group.

G Study Controls
roups

P (n=62) (n=30) P
CD16 + 56 (10° cells/I) 362 + 311 458 + 329 >0.05

Note: After treatment, no significant difference was observed between study group and control (See Table
9).

4. Discussion

In 62 zona patients, the percentage of male was larger than that of female, be-
cause this study was operated in Inpatient Department of Dermatology, Venere-
ology Allergy, 108 Military Central Hospital in which more male patients visit
annually. Patients in 50 - 69 years old took the largest proportion and there were
more severe patients than moderate ones, which are demonstrated in Table 2.
NK cells secret cytokines like IFN-y, TNF-q, IL-1, IL-3. Unlike T lymphocytes,
NK cells under stimulation can produce cytokines fast and effectively, which is
the reason why they play an important role in immune response at an early
stage. The response process of NK cells has 4 phases: 1-activating inactive NK
cells under impact of cytokines like IL-2, IL-7, IL-12 and interferon (IF) a, 5, »;
2-rising in number in both peripheral blood and bone marrow; 3-local accumu-
lation by the role of inositol phosphates and increased intracellular cal-
cium(activated Phospholipase A2 and arachidonic acid have a key role in acti-
vating NK cells); 4-cellular lysis due to particles in cytoplasm containing pro-
tease, nucleases and perforin. These substances make holes on target cell mem-
brane, leading to the change in ions entering the cells, which in turn makes them
swelling and lysing. Moreover, some studies demonstrate that lifelong NK cells
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with immunological memory can contribute to immunity in fighting against
Herpes reinfection [10]. In varicella children, the activity of NK cells was en-
hanced in places where VZV intruded and higher than that of healthy ones.
Immunocompromised children with zona had a decreased activity of NK cell in
the first 3 days and then escalated in recovery period [5]. When counting the
number of immune cells in a 2-year-old girl died from varicella, Etzioni discov-
ered that the number of T and B lymphocyte were normal but the NK cells’ ac-
tivity was dropped.

Some researches prove the capacity of NK cells in restraining the infection of
Herpes viruses such as VZV, HSV-1, CMV, HBV, HCV and HIV. Many strains
of virus, including Herpes viruses, can cut down on the cell surface expression of
MHC class I, which in turn can diminish the ability of CD8 + T lymphocytes in
recognizing and destroying infected cells. Moreover, virus can provoke cellular
stress responses, leading to upregulation of ligands activating some NK cell’s
surface receptors like Natural Killer Group 2D (NKG2D) and DNAM-1 which
are fundamental for it to identify and eliminate cells containing viruses [6]. Ac-
cording to Chelsea Gerada et al, NK cells played a central role in immune re-
sponse against VZV [11]. There are 3 reasons for this statement. The first one is
that in a research on severe, life-threatening varicella patients, NK cells were
nearly absent in circulation during the early phase of infection but returned to
normal during restoration phase, which is explained by the concentration of
these cells in skin lesions and the ongoing infection leading to exhaustion of NK
cells [3]. The second explanation is that when injecting antigens of VZV in the
skin of healthy people who used to be infected, NK cells are rapidly recruited to
the infected site. Last but not least, in some in vitro experiments, VZV infected
cells become more sensitive to granulysin—a cytotoxic molecule manufactured
by NK cells [11]. The activity of NK cells relies on perforin and granzyme. The
function of NK cells in exterminating VZV infected cells through CD16 Fc re-
ceptor and cytokines they secrete, mainly interferon [12].

However, VZV has many mechanisms to slow down and suppress NK cells.
First, activated VZV can penetrate the host immune system and limit the activity
of NK cells by decreasing the expression of ligands binding NKG2D—a receptor
activating NK cells [13]. Second, VZV can retain and increase NK cell-inhibitory
signals. Moreover, there are some other strategies such as inhibiting the expres-
sion of TRAIL death receptor in infected cells which is necessary for the NK
cell’s TRAIL-induced apoptosis, interfering with NK cells migration or the gene-
sis of an immunological synapse helping NK cells recognize and kill infected
host cells [6]. Cauda realized in the first week of disease, activity of NK cells is
slowed down due to virus reactivation but higher than that of controls in the
second week [14]. Some researches indicated a reduction in IFN-y production
from VZV infected NK cells, which is an important cytokine restraining the rep-
lication of viruses. Furthermore, VZV can manipulate the downstream signals

after IFN-y binds its receptor [10]. The study of Choon Kwan Kim also demon-
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strated the level of IFN-y in zona patients is lower than that of healthy controls,
reflecting the attenuation in function of NK cells [11].

In our study, the number of CD16 + 56 were indifferent between 3 groups of
age, although patients > 70 years old had the lowest quantity (Table 3), which
is suitable to the explanation in which immune response is weakened through
age.

The amount of CD16 + 56 in zona patients were lower than that of controls
(Table 5), and after 20 days of treatment, they increased significantly (Table 8),
which was equivalent to control group (Table 9), meaning that after our thera-
py, the volume of CD16 + 56 returned to normal. No significant difference was
observed between study group and control group in gender and age (Table 4),
which means that these biases were excluded. This result was supported by the
research of James Barton and Thara T. who assumed that the number and activi-
ty of NK cells declines in the acute phase, rises in recovery phase and restores to
ordinary level when patients are completely cured [2] [15].

According to severity, the number of CD16 + 56 in severe patients were lower
than that of moderate ones, and significantly below the level of controls (Table
6), showing that severe zona patients had a decrease in the quantity of these cells
in comparison to healthy people.

We also assessed the relationship between CD16 + 56 and affected area. Stud-
ying on 44 zona patients, Choon Kwan Kim supposed the activity of NK cells in
zona patients with influenced average > 20 cm® is lower than that of control
group by measuring the level of IFN-y secreted by NK cells. The lower concen-
tration of IFN- y is, the more widespread skin lesions are [13]. However, our re-
search was not in favor of this study (Table 7). No significant difference was
found between three groups with distinct affected area. Nonetheless, the number
of CD16 + 56 in patients with involved surface area being from 3% or more were
lowest, even lower than that of controls, showing that patients with diffused cu-
taneous lesions had a lower CD16 + 56 quantity than normal ones. Our results
are compatible to the outcome of Tessa Mollie Campbell ef a/ In this research,
there is an increment in expression of chemokine receptors on the surface of NK
cells such as C-C Motif Chemokine Receptor 4 (CCR4) and cutaneous lympho-
cyte antigen (CLA) which are skin-homing receptors. Thanks to those presenta-
tions, VZV infected NK cells can migrate to the skin where highly infectious le-
sions can develop and spread the viruses, resulting to a decline of NK cells in
circulation. So theoretically, the more skin lesions appear, the more NK cells in
blood sample alleviated [16].

Our research had some limitations. We did not count the number of CD16 +
56 in patients before infection, so the measurement of change in quantity of
these cells was not objective. We also evaluated the severity of zona basing on
some criteria: affected area, pain intensity (Table 1), symptoms, ... which is not
mentioned in domestic or international documents for zona, making our results

relative.
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5. Conclusions

After studying on 62 zona patients and 30 healthy volunteers, we draw some
conclusions:

In zona patients, the number of CD16 + 56 were lesser than that of controls
and recovered after treatment.

The change in the concentration of CD16 + 56 was independent of patients’
age.

Patients who were in severe condition or had affected size from 3% or more
had a lower level of CD16 + 56 than control group. No significant difference was

observed in other groups.
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