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Background/Aims: To evaluate cellular immune function in systemic lupus ery-
thematosus (SLE) patients over 60 years old, the association between antinuclear
antibody (ANA) titers and the ratio of CD4"/CD8" was analyzed in this study. The
distribution of ANAs and extractable nuclear antibodies (ENAs) in a healthy elder-
ly population was also investigated.

Methods: Serum ANA titers were assayed by indirect immunofluorescence (IIF)
and the CD4*/CD8" T-cell ratio was determined by flow cytometry in 76 SLE pa-
tients and 30 healthy control individuals. IIF of cytoplasm and nuclear and nu-
cleolar staining were performed on samples taken from 286 healthy elderly indi-
viduals. ENA levels were determined using a strip enzyme immunoassay among
patients that tested positive for ANAs.

Results: ANA titers were negative in the 30 control individuals, but were positive
in the 76 SLE patients. Based on ANA titers, the SLE patients were stratified to low
(= 1:320), medium (1:640 to 1:1,280), and high (= 1:2,560) titer groups. The average
CD4*/CD8" ratio of the SLE group was significantly lower than that of the control
group. Among the 286 healthy elderly volunteers, 59 (20.63%) tested positive for
ANAs. A homogeneous pattern was present in 47.46% of those 59 patients and a
granule pattern in the karyoplasm was present in 33.90%. Furthermore, of the 59
patients, ENAs immunoassay was positive in 18 (30.51%); Sjogren syndrome-relat-
ed antigen A (SSA)/52 kd and Sjogren syndrome antigen B (SSB)/La were the two
major antibodies.

Conclusions: The significantly lower CD4*/CD8" ratio among SLE patients over
60 years old is associated with deregulated immune responses and the develop-
ment of SLE. A low ANA titer (1:160) is common in healthy elders, emphasizing
the importance of considering age when determining if the evaluation of ANA
titers is to be included in autoimmune disease diagnosis.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is an autoimmune
disease involving multiple systems [1]. Though the eti-
ology of SLE is not completely understood, the involve-
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ment of T-cells in this kind of disease is being inves-
tigated [2]. Mature CD4+ and CD8+ T-cells, which can
be distinguished by their surface CD antigens, maintain
the balance of cellular and humoral immunity [3]. An
imbalance of cellular and humoral immunity is close-
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ly associated with the development of SLE. Peripheral
blood antinuclear antibodies (ANAs) target self-proteins
in the nucleus of eukaryotic cells. The determination of
ANA titers is widely appreciated in SLE diagnosis [4]. The
indirect immunofluorescence (IIF) technique on mono-
layers of cultured epithelial cells is the recommended
screening method for the detection of ANAs because
it has higher sensitivity than solid phase assays, and it
plays an important role in immunological assays for de-
tecting and measuring autoantibodies [5]. The presence
of ANAs in peripheral blood is positively correlated with
SLE when the titer is greater than 1:160, so the CD4*/
CD8* ratio might thus assist in definitive SLE diagnoses
[6]. In this study, the CD4*/CD8* ratio and its relation-
ship with ANA titers is determined to evaluate the status
of immune cell functions in SLE patients. Furthermore,
SLE epidemics in healthy elders in Tianjin city is moni-
tored based on ANA titers.

METHODS

Patients

From September 2013 to November 2013, 76 SLE inpa-
tients over 6o years old were admitted to the Second Hos-
pital of Tianjin Medical University. SLE was diagnosed
following the 2011 American College of Rheumatology
criteria. Patients were stratified by their ANA titers into
low (= 1:320), medium (1:640 to 1:1,280), or high (= 1:2,560)
groups. The characteristics of the 76 SLE patients and 30
healthy control participants are shown in Table 1. A total
of 30 healthy control participants and another group of
286 healthy elderly individuals, including 237 men aged
70 to 96 years old and 49 women aged 71 to 95 years old
who met China elderly health standards, were recruit-
ed at the Second Hospital of Tianjin Medical Universi-
ty in October 2013. None of these individuals had been
diagnosed with serious diseases or conditions such as

Table 1. Participants characteristics
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cancer, aortic valve stenosis, diabetes, or transient isch-
emic attack. There was no statistical significance in gen-
der and age (p > 0.05) between the group and the data
was comparable. Age and sex in the control group were
matched. Informed consent was obtained from all indi-
vidual study participants and their families. This study
was also approved by the Research Ethics Committee
(201306-011) of The Second Hospital of Tianjin Medical
University (Tianjin, China).

CD4*/CD8* lymphocyte ratio

Flow cytometry was used to assay CD4*and CD8* lym-
phocyte populations. The fluorescein isothiocyanate
(FITC)-CD4* and phycoerythrin (PE)-CD8* conjugated
monoclonal antibodies were purchased from Abcam
(Cambridge, UK). The erythrocyte lysis buffer was pur-
chased from Sigma-Aldrich (Munich, Germany). Venous
blood samples (1 mL) were collected from each partici-
pant and transferred to three tubes (control, FITC-CD4,
and PE-CD8"). For flow cytometry assay, blood (100 pL)
and monoclonal antibody (20 pL) were added to each
tube and mixed by gentle shaking. The tubes were kept
at room temperature for addition of the erythrocyte lysis
buffer. The lysate was centrifuged at 1,500 xg for 5 min-
utes and the supernatants were removed. The pellet was
resuspended in phosphate-buffered saline (PBS). The
lysate was centrifuged again at 1,500 xg for 5 minutes,
the supernatants were removed, and the pellet was re-
suspended in 500 mL of PBS for assay (Coulter XL FCM,
Beckman Coulter, Brea, CA, USA).

ANA titers

The ANA titers were assayed by IIF technique with a
commercially available kit (ANAs pattern kit, Beijing
HOB Biotech, Beijing, China). After 2 morning collec-
tion of venous blood, samples were centrifuged at 3,000
xg for 5 minutes to obtain serum. The ANA titers of 286
serum samples were determined using the ANAs pat-

Group Number Men/Women Age, yr, mean + SD
Control 30 18/12 62+2
Low titer 31 12/19 64+3
Medium titer 25 11/14 62 £2
High titer 20 10/10 643
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Table 2. The CD4"/CD8" ratio in each group
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Group Number Male/Female CD4'/CD8" ratio, mean + SD
Control 30 18/12 1.40 + 0.66
Low titer 31 12/19 113+ 0.47
Medium titer 25 11/14 0.99 +0.23
High titer 20 10/10 0.54 + 0.18

Table 3. Between-group comparisons of CD4"/CD8” ratio
Group Control Low titer Medium titer High titer
Control NA 0.022% 0.001" 0.000"
Low titer 0.022% NA 0.233 0.000%
Medium titer 0.001* 0.233 NA 0.001*
High titer 0.000" 0.000" 0.001% NA
NA, not applicable.

< 0.05.
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Statistical analysis

SPSS version 17.0 software (SPSS Inc., Chicago, IL, USA)
was used for general statistical analysis. The normali-
ty of the distribution of CD4*/CD8* ratio was examined
using a histogram. Pairwise comparisons were tested
for significance by analysis of variance and least signif-
icance distance (LSD) statistics. Data were expressed as
the mean + standard deviation (SD). The results were
considered significant when the p value was less than
0.05.

RESULTS
ANA titers and the CD4*/CD8"ratio

ANA titers were not detectable (negative) among all 30
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Figure 1. Extractable nuclear antibodies (ENAs) were deter-
mined using a strip enzyme immunoassay among antinu-
clear antibody-positive patients. The most frequent ENAs
were Sjogren syndrome-related antigen A (SSA)/52 kd and
Sjogren syndrome antigen B (SSB)/La, followed by Sm, U1-
nRNP, Scl-70, and Jo-1, respectively.

control subjects. All 76 SLE patients had measurable
ANA titers and were stratified by their titers into low
(= 1:320), medium (1:640 to 1:1,280), and high (= 1:2,560)
groups. The CD4*/CD8"* ratio decreased as the ANA ti-
ters increased (Table 2). The values of CD4*/CD8* ratio
were normally distributed. The F-value of the variance
between groups was 14.989. LSD analysis indicated that
the reduction of the CD4*/CD8* ratio observed with in-
creased ANA titers was significant (Table 3).

https://doi.org/10.3904/kjim.2017.224


www.kjim.org

Men K, et al. CD4*/CD8* ratio in SLE

ANA titers in healthy elderly individuals

ANA titers were measureable (positive) in 59 of the 286
healthy elderly people (20.63%), with titers ranging from
1160 to 1:1,280. Among the ANA-positive participants,
68% had low titers (1:160). Those participants with a
homogeneous pattern (47.46%) and granular pattern
(33.90%) in the cytoplasm accounted for the majori-
ty, whereas nucleolar, anti-centromere, and cytoplas-
mic granule patterns were seen less frequently. ENAs
were detected in 18 of the 590 ANA-positive participants
(30.5%), and many of these individuals were positive for
two or more antibodies. The most frequently seen ENAs
were SSA/52 kd and SSB/La, followed by Sm, U1-nRNP,
Scl-70, and Jo-1, respectively (Fig. 1).

DISCUSSION

The immune system plays an important role during the
progression of SLE. T-cells mediate both cell and hue
moral immunity, and an imbalance between CD4* and
CD8*T-cell function disturbs immune homeostasis and
immune system response. CD4* T-cells, also referred to
as T helper (Th) cells, play a key role in adaptive immune
response, attracting and activating other immune cells
[7]- Recent evidence links SLE and other autoimmune
diseases with abnormal expression of CD4* T-cells [8,9].
CD4* T-cells can prompt B lymphocytes to produce
immunoglobulin G antibodies under pathologic con-
ditions, and the antibodies can bind to self-antigens in
multiple organs and tissues. Binding may occur at sites
like the glomerular basement membrane, liver, central
nervous system, and small vessel walls in the form of
immune complexes that produce vascular inflamma-
tion and blockage [10]. CD8* T-cells, also referred to as
killer T-cells, produce toxic granules that induce apop-
tosis and death of pathogen-carrying cells [11]. A recent
study has shown that a change in number and function
of inhibitory T-cells could affect the development of
autoimmune diseases [12]. Helper T' lymphocytes acti-
vate autoreactive B lymphocytes. Excessive activation of’
autoreactive B lymphocytes is thus T-cell-dependent,
which suggests the disorder of T-cells functions in the
development of SLE.

In this study, the CD4*/CD8* cell ratio is significantly
lower in SLE patients than it is in the healthy control
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participants. This low ratio indicates a poor immune
response. The absolute numbers of CD4* or CD8* cells
influence SLE disease progression, and functions of
these cells also plays a part in the similar regulation.
This idea has been proven by various studies [13,14].
However, the use of CD4*/CD8* cell ratio as a maker
to evaluate cell-mediated immunity remains relatively
rare. Maeda et al. [15] demonstrated that the CD4*/CD8*
ratio was decreased in SLE patients and that this was
significantly related to expression of human leukocyte
antigen (HLA)-DR by CD8* (but not CD4*) T-cells, which
indicates that the CD4*/CD8* ratio may be a good in-
dicator of therapeutic efficacy in some SLE patients. In
the current research, the CD4*/CD8* ratio was signifi-
cantly lower in the SLE group than in the control group,
and it is associated with the development of SLE based
on the speculation that the change in the CD4*/CD8*
ratio disrupts cellular immunity thus leading to SLE.
Mounting reports have shown that either CD4* or CD8+
is closely correlated with systemic lupus erythematosus
disease activity index (SLEDALI) score and clinical man-
ifestations. Zhao et al. [16] reported that the percentag-
es of CD3*/CDg4* T-cells and the CD4*/CD8* T-cell ratio
were significantly decreased in SLE patients versus the
control participants. The lymphocyte subsets were sig-
nificantly correlated with the SLEDAI scores and com-
plement factors (C3, C4). The significant correlation be-
tween lymphocytes subsets and SLEDAT scores suggests
that the lymphocyte subsets may reflect SLE disease
severity [16]. Matsushita et al. [17] found that a change
was observed in CD4*/CD8* ratio on T-cells with the
improvement of clinical manifestations upon treatment
with steroids or cyclosporine. In this study, the CD4*/
CD8* ratios in the low and medium titer groups were
higher than the CD4*/CD8* ratio of the high titer group.
There was little difference between the low and medi-
um titer groups. This indicates that ANA titers are as-
sociated with the CD4*/CD8* ratio. Both the CD4*/CD8*
ratio and immune responses decreased with an increase
of ANA titers. In summary, a change in the CD4*/CD8*
ratio could disturb cellular immunity and cause SLE.
To a certain extent, ANA titers reflect cellular immune
function in SLE, as the CD4*/CD8" ratio and cellular im-
munity decreased as ANA titers increased.

Although ANA titers provide little clinical meaning
for disease activity or prognosis, there are still many
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scholars who hold different views. For example, Wells
et al. [18] showed that biopsy ANA appears to be a real
phenomenon of unknown etiology, and not an artifact,
which is found in some patients with active multisys-
tem autoimmune disease, especially SLE. Song et al. [19]
found that negative immunofluorescence anti-nucle-
ar antibodies (IFANA) is mainly attributed to nephrit-
ic-range proteinuria, and large-dose glucocorticoid,
immunosuppressant, and severe infection are also im-
portant factors for negative IFANA. ANA can be detected
in some SLE patients with negative IFANA by changing
the detection method and titer. Negative conversion of
IFANA indicates unfavorable prognosis for severe pa-
tients [19]. Moreover, to study the clinical and laborato-
rial characteristics of patients with SLE, other markers
such as double stranded DNA or SLEDAI will be in-
cluded in a future study. A large number of samples are
necessary to demonstrate the relationship between ANA
titers and the CD4*/CD8* ratio.

The adaptive immune system encounters numerous
antigens and is reconstituted repeatedly in the course
of life [20]. It is more active in youth than in adults,
and weakens with age. Regression of adaptive immune
response increases with age and is attributed to im-
mune-deficiency, but seems to be associated with an
imbalance resulting in the increase in the production of
autoantibodies [21]. In this study, ANAs were positive in
20.63% (59 of 286) healthy elderly people. In a large epi-
demiological study, ANAs were positive in 13.8% Amer-
icans and increased with age, reaching 19.2% in partici-
pants > 7o years of age, which was similar to this study’s
findings [22]. Other studies have also found an increased
ANA prevalence in the elderly population [23,24]. Ap-
proximately 68% of the 590 ANA-positive healthy elder-
ly participants in our study had low ANA titers (1:160),
which was consistent with a report by Nilsson et al. [23]
that low ANA titers predominate in men > 85 years of
age. In this study, the ANA titers of SLE patients were
all more than 1:320 and ANA titers of 1:160 was the max-
imum for the 289 healthy individuals. Research con-
ducted by Leuchten et al. [4] showed that ITF-ANA has
a high sensitivity for SLE diagnosis. ANA titers of 1:80
are sufficient for SLE classification criteria; that is, it is
appropriate to formally test other classification criteria
for SLE only if ANA titers of at least 1:80 have been found
[4)- In older age groups, frequent apoptosis degrades the
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protein on cell surfaces and makes the cells targeted by
ANAs, which causes further increase in ANAs. Addition-
al studies in healthy elderly people could verify chang-
es in the prevalence of ANAs that occur with aging, but
large study samples are necessary. The 289 healthy peo-
ple in this study were chosen from the retired senior
official, and the number of male participants was more
than the number of female participants. Since the repre-
sentativeness of the data appears low, the number of the
male and female participants will be counterweighed in
a future study.

ITF in ANA-positive participants demonstrated granu-
lar, nucleolar, and cytoplasmic staining patterns. Among
the 18 ENA-positive participants, the most frequently
observed antigens were SSA/52 kd and SSB/La, which
are associated with several autoimmune diseases. Pos-
itive staining of Sm, U1-nRNP, Scl-70, and Jo-1, which
are associated with specific autoimmune diseases, were
less frequently observed. An objective evaluation of SLE
is based on a combination of the clinical symptoms
and other indications, including current medications
and presence of non-autoimmune diseases, while also
considering age when ANA titers are used for diagnostic
purposes.

In summary, the significantly lower CD4*/CD8* ratio
among elderly patients is associated with deregulated
immune responses and the development of SLE. Low
ANA titers are common in healthy elders and should be
considered during SLE diagnoses.

KEY MESSAGE

1. CD4*/CD8* ratio was significantly decreased
among systemic lupus erythematosus (SLE)
patients over 60 years old.

2. The decreased CD4*/CD8" ratio was associated
with deregulated immune responses and the
development of SLE.
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