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correlation, if any, among anti-rheumatic drug therapy, circulating CD14*CD16* monocytes and validated
clinical scales (e.g., DAS28 score and ultrasonography US7 score) of disease severity in RA. Thirty consec-
utive RA patients, either naive or under disease-modifying anti-rheumatic drugs (DMARDs) or biological
therapy, and 10 age-matched healthy volunteers, were enrolled. Monocytes were prepared from hep-

Ié?é V:f;::;i d arthritis arinized blood samples; surface expression of CD14 and CD16 was determined by flow cytometry. RA
DMARDS patients presented a significantly higher percentage of CD14*CD16* monocytes, as compared to healthy
Biological drugs subjects. There was a good correlation between DAS28 clinical score and the ultrasound composite score
DAS28 score US7 (r=0.66), as well as between both scores and the percentage of CD14*CD16" monocytes (r=0.43 and
US7 score 0.47, respectively). Naive RA patients had the highest expression (19.2 +3.2%) of CD14*CD16* monocytes
CD14*CD16" monocytes and elevated DAS28 score; patients on DMARDs presented a 7-fold increased expression of CD14*CD16*
monocytes, relatively to healthy volunteers (2.1+1.4%), and an intermediate disease severity. The RA
patients treated with biological therapy had a low percentage of CD14*CD16* monocytes (5.1 & 3.6%;
p<0.01 vs naive and DMARDs groups), similar to the one detected in healthy controls, and reduced US7
and DAS28 scores. Interestingly, for the same DAS28 score, monocytes isolated from RA patients on

biological therapy had a lower CD16 expression than patients on DMARDs.
Therefore, CD14*CD16" circulating blood monocytes may represent an appropriate biomarker to assess
RA disease activity along with DAS28 and US7 scores. Together, these three parameters may represent a

better indicator for evaluating therapy efficacy.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction to assess RA activity [2] and an essential component of the 28-

joint Disease Activity Score (DAS28), probably the most used RA

Rheumatoid arthritis (RA), a systemic inflammatory and activity index in clinical practice and research [3]. In recent years,
autoimmune disease of unknown etiology, is characterized by ultrasound of the joints has emerged as a relevant tool for patient
chronic inflammation of the synovium and erosions preferentially evaluation, as it provides information on inflammatory and degen-
involving peripheral joints [1]. Joint count is a standard method erative activities, as well as on disease flare. A quick and informative
method of scoring, the composite US7 score, has been introduced

and validated [4]; however, ultrasonography cannot predict RA

evolution, and accurate and reliable predictors of disease progres-
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Table 1
Characteristics of healthy controls and RA patients.

RA PATIENTS (n=30)

CONTROLS (n=10)

Age, mean =+ SD, yrs 50+13
Female sex, n (%) 20 (66.7%)
ESR, mean £ SD, mm/h 13.48+9
CRP, mean + SD, mg/dl 0.567 +0.55

RF, mean =+ SD, IU/ml (range)
ACPA, mean £ SD, [U/ml (range)

124+ 247 (0-1260)
90+ 132 (0-468)

DAS28 score, range 0.56-5.49
Composite US7 score, range 0-23
“DMARDs group, n 11
bBiotech group, n 14
Treatment-naive group, n 5

48+5
7 (70%)

ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; RF: rheumatoid factor; ACPA: anti-citrullinated protein antibody.
3 RA patients were treated with methotrexate (10-12 mg/die), with or without systemic prednisone and/or another DMARD.
b RA patients were treated with biological therapy (certolizumab: 1, etanercept: 2, abatacept: 2, adalimumab: 3, tocilizumab: 6; Biotech group) plus methotrexate and/or

prednisone. —: not determined.
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Fig.1. Correlation between DAS28 and composite US7 scores. Thirty consecutive RA
patients were enrolled in this observational pilot study. DAS28 and US7 scores were
assessed by two well-trained rheumatologists; ultrasonography was performed by
Esaote My-lab 25 GOLD (Esaote Biomedical, Genova, Italy). Dashed lines represent
95% confidence interval; r=0.66; p<0.001.

has been suggested as a key mechanism to inhibit inflammation and
erosion in RA [1,5].

Human blood monocytes represent a phenotypically and func-
tionally heterogeneous population that can be divided into three
major subsets, according to the expression of CD14 (the LPS co-
receptor) and CD16 (the low-affinity receptor for the Fc region
of IgG). About 90% of circulating monocytes are strongly positive
for CD14, but do not express CD16, and are known as “classi-
cal” CD14*CD16~ monocytes. The remaining 10% express CD16,
besides expressing high or low levels of CD14, and are known as
“intermediate” and “non-classical” monocytes, respectively [6-8].
CD14*CD16* monocytes present a higher expression of major
histocompatibility complex class Il antigens and some adhesion
molecules and are increased in several inflammatory diseases,
including RA [9-11]. Glucocorticoids [12,13], monoclonal antibody
against M-CSF [14] and anti-TNF-a biological agents [15] were
shown to reduce CD14*CD16* monocyte numbers in vivo and/or
invitro.Indeed, evaluation of monocyte subsets has been suggested
as a marker of the clinical response to some anti-rheumatic drugs
[15,16].

Therefore, this pilot study was aimed to evaluate the link (if
any) among DAS28 score, composite US7 score and CD14*CD16*
monocytes in RA patients, as well as the effects of anti-rheumatic
drugs on monocyte phenotype.

2. Materials and methods
2.1. Patients

Thirty consecutive RA outpatients (20 females and 10 males;
aged 50+ 13 year) attending the immuno-rheumatology clinic
from September 2014 until June 2015 and 10 healthy volunteers
were enrolled in this observational pilot study. All participants gave
their informed written consent; the study protocol was approved
by the Ethic Committee of Azienda Ospedaliera Maggiore della Car-
ita, Novara.

The main inclusion criteria were: age >18 years, RA diagnosed
according to current ACR/EULAR classification, no smoking habit,
no other chronic diseases (including hypertension, diabetes, cardio-
vascular diseases, hypercholesterolemia, malignancy, bacterial or
viral infections). Besides a complete medical history and a thorough
physical examination, each patient underwent musculoskeletal
ultrasound evaluation by a longitudinal and traverse gray-scale
(GS) and power Doppler (PD) bilateral examination of 7 joints,
according to Backhaus et al. [4]. Ultrasonography was performed
by Esaote My-lab 25 GOLD (Esaote Biomedical, Genova, Italy);
frequency 10-18 MHz; minimal pulse repetition frequency (PRF)
value =0.5. Ultrasonography is the gold standard to identify erosion
and was performed on the same day of blood collection.

DAS28 and composite US7 scores were assessed by two
well-trained rheumatologists and calculated as described [3,4].
C-reactive protein (CRP), erythrocyte sedimentation rate (ESR),
rheumatoid factor (RF) and anti-citrullinated protein antibody
(ACPA) were carefully evaluated (see Section 3).

Ten healthy volunteers (7 females and 3 males), matched for age
(49+10 year), served as the control group. Blood samples (20 ml)
were obtained from each participant at fasting at 9.00 a.m.

2.2. Isolation of blood monocytes and their immuno-phenotyping

Human monocytes were isolated from heparinized venous
blood by standard techniques of dextran sedimentation and
Hystopaque (density = 1077 g/cm?3) gradient centrifugation (400g,
30 min, room temperature) and recovered by thin suction at the
interface, as described [17,18]. Purified monocyte populations were
obtained by adhesion (90 min, 37 °C, 5% CO,), non-adherent cells
(mainly lymphocytes) being removed by gentle washing; cell via-
bility (trypan blue dye exclusion) was usually >98% [17,18].

Expression of surface markers CD14 and CD16 on monocytes
from RA patients and healthy volunteers was analyzed on the
day of collection by flow cytometry, using a FACScan cytometer
(BD FACSCalibur™ Software; Becton Dickinson, San Jose, CA),
as described [9,19]. Cells were stained with allophycocianin
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Fig. 2. Flow cytometric evaluation of CD14*CD16* monocytes and correlation with DAS28 and composite US7 scores. In A: a representative flow cytometric evaluation
of CD14 and CD16 expression in monocytes from healthy controls (HC) and rheumatoid arthritis patients (RA). In B: correlation between DAS28 score and percentage of
CD14*CD16* monocytes. Dashed lines represent 95% confidence interval; r=0.43; p<0.001. In C: correlation between US7 score and percentage of CD14*CD16" monocytes.
Dashed lines represent 95% confidence interval; r=0.47; p<0.001.
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Fig. 3. Relationship between the percentage of CD14*CD16* monocytes and disease severity. In A: relation between the percentage of CD14*CD16" circulating monocytes
and disease activity phase. Patients were divided into two groups based on DAS28 score: those in remission (DAS28 <2.6) and those with no remission (DAS28 >2.6). Values
are mean £ SD; *p<0.02. In B: relation between the percentage of CD14*CD16* circulating monocytes and the presence of erosions (evaluated by ultrasonography) in RA
patients. Patients were divided into two groups based on the presence or absence of erosions. Values are mean + SD; *p <0.02. In C: Receiver-operating characteristic (ROC)
analysis of the percentage of CD14*CD16* circulating monocytes and erosive evolution in RA patients. The predictive value of the percentage of CD14*CD16* monocytes was
determined by calculating the area under curve (AUC). Sensitivity and specificity values are indicated inside the figure; p=0.002. See text for further details.
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(APC)-conjugated human anti-CD14 monoclonal antibody (Clone:
61D3, EBiosciences) and fluorescein isothiocyanate (FITC)-
conjugated anti-CD16 monoclonal antibody (Clone: eBioCB16,
EBiosciences). Monocytes (1 x 10° cells) were incubated (30 min,
room temperature, in the dark) with saturating concentrations of
both antibodies and then washed twice with phosphate-buffered
saline (PBS) and re-suspended in PBS plus 1% fetal bovine serum;
monocytes were analyzed by selective gating based on forward
and side light scatter, as described [19]. In these experiments,
10,000 events were evaluated, the un-stained cell population being
used as negative control. Also, with a gate strategy, CD14*CD16"
monocytes were assessed as percentage of positive events for the
surface marker CD16 on the total CD14* events.

2.3. Data analysis and statistics

Data are presented as mean & standard deviation (SD) of “n”
independent experiments on monocytes from different RA patients
and healthy volunteers. The normal distribution of the results was
checked using the D’Agostino Pearson test. Spearman’s correla-
tion coefficient was used to evaluate possible associations between
variables; comparisons and differences among groups were ana-
lyzed by ANOVA. Univariate and multivariate regression analysis
for variables (e.g., CRP, ESR, RF, APCA, age etc) that could have a
role in RA erosions were performed, erosions being evaluated by
the US7 erosion score (range: 0-5). Moreover, to better assess the
value of the percentage of CD14*CD16* monocytes as predictor of
erosions, receiver-operating characteristic (ROC) analysis was per-
formed and the respective area under curve (AUC) was determined
as a measure of overall performance.

All statistical analyses were performed using MedCalc software
bvba, version 15.5 (Ostend, Belgium); p <0.05 was considered sta-
tistically significant.

3. Results
3.1. Patients characteristics

This observational pilot study enrolled 30 RA patients and
10 age-matched healthy controls. Five patients were first diag-
nosed, treatment-naive RA patients (Naive group), 11 patients were
receiving disease-modifying anti-rheumatic drugs (DMARDs),
mainly methotrexate (10-20 mg/die, with or without systemic
prednisone and/or another DMARD) and represent the DMARDs
group, while 14 patients were on biological therapy (certolizumab:
1 patient; etanercept: 2 patients; abatacept: 2 patients; adal-
imunab: 3 patients; tocilizumab: 6 patients) plus methotrexate
and/or prednisone (Biotech group). All RA patients had not changed
their therapy in the last 3 months.

Nine out of 11 patients in the DMARDs group and 8
out of 14 patients in the Biotech group received low dose
prednisone (2-10mg/die). As reported in Table 1, CRP and
ESR concentrations in RA patients were 0.567 +0.55 mg/dl and
13.48 £ 9 mm/h (mean 4 SD), respectively, with no significant dif-
ference among groups. RF and APCA levels were 124 + 247 IU/ml
and 90.4 + 132 [U/ml (mean + SD), respectively, and presented no
significant difference among groups. Conversely, composite US7
scores differed significantly among the study patients and DAS28
score was higher in the naive group (see below).

We first evaluated, in the population at study, the relation
between DAS28 and US7 scores: as shown in Fig. 1, there is a good
concordance between the clinical DAS28 score and the ultrasound
composite US7 score (r=0.66; p<0.001).

Table 2
Univariate regression analysis between clinical/laboratory variables and the US7
erosion score.

Variable R? P value
Composite US7 score 0.4641 <0.001
DAS28 score 0.2542 0.006
ESR 0.1127 0.255
CRP 0.3358 0.081
RF 0.0253 0.408
APCA 0.0003 0.926
Age 0.03517 0.330
% CD14*CD16" monocytes 0.1992 0.015
% CD14*CD16~ monocytes 0.1863 0.019

ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; RF: rheumatoid fac-
tor; ACPA: anti-citrullinated protein antibody. US7 erosion score ranged from O to
5.

3.2. Relation between disease activity markers (DAS28 and US7)
and CD14*CD16* monocytes

As depicted in Fig. 2A, which shows representative staining pat-
terns of CD14 and CD16 expressions on circulating monocytes from
a healthy control and a patient with severe RA, monocytes from
RA patients present an enhanced expression of CD16, in keeping
with previous observations [9,11,20]. In addition, the percent-
age of CD14*CD16* monocytes is positively correlated to DAS28
score (r=0.43; p<0.001; Fig. 2B) and composite US7 score (r=0.47;
p<0.001; Fig. 2C): the more enhanced CD16 expression, the highest
DAS28 and US7 scores. As expected, the percentage of CD14*CD16~
monocytes (that is, classical monocytes) is reduced in RA patients
(82+2%; n=30) as compared to healthy volunteers (89.6+1%;
n=10; p<0.05) and correlates with both DAS28 and US7 scores,
r values being 0.443 and 0.418, respectively (not shown).

As expected, CD14*CD16* monocytes are significantly
decreased (p<0.02) in patients in clinical remission (DAS28 <2.6)
compared to patients with DAS28 score >2.6 (Fig. 3A). Moreover,
CD14*CD16* monocytes are prevalent in RA patients who have an
erosive evolution (p<0.02 vs patients with no erosions) (Fig. 3B).
Having shown the correlation between CD14*CD16* monocytes
and bone structural damage, we performed a ROC curve to evaluate
the performance of the percentage of CD14*CD16* monocytes
in identifying patients with erosions (Fig. 3C); in this context,
ultrasound was used as gold standard. The preferable cut-off for
the best combined performance of sensitivity and specificity is
18.32% (sensitivity 66.7%, specificity 87.5%), with limit values of
certainty of 7.82% (the value below which we exclude the presence
of erosions in our RA population) and 23.5% (the value above which
the presence of erosions is certain): as shown in Fig. 3C the result
was good, p value being =0.002 (Fig. 3C).

Moreover, to understand the weight of the percentage of
CD14*CD16* (and its value in comparison with other clini-
cal/laboratory variables) as predictor of RA erosions, we performed
univariate and multivariate linear regression analyses, using the
US7 erosion score (range: 0-5) to quantify erosions. As reported
in Table 2, dealing with univariate analysis, the composite US7
score is the best predictor with a coefficient R2=0.461 and a P
value <0.001: this was largely expected, given that the composite
US7 score entails the US7 erosion score. DAS28 score shows a lower
correlation (R%=0.254), but still statistically significant. The per-
centage of CD14*CD16" monocytes is correlated to the US7 erosion
score (R2=0.1992, P=0.015), as well as the percentage of classical
CD14* CD16~ monocytes (RZ=0.1863, P=0.019) (Table 2). On the
contrary, neither laboratory parameters (ESR, RF and APCA levels)
nor age can be regarded as predictors of erosions (Table 2). When
performing a multivariate regression analysis, the percentage of
CD14*CD16* monocytes is the best variable, among all laboratory
parameters, with a multiple correlation coefficient r=0.445 (not



312 A. Amoruso et al. / Pharmacological Research 107 (2016) 308-314

>
N
N
a
1

N
(=]
L
o

15 -

10 4

[44]
L

Score (DAS28 and US7) or % (CD14*CD16*)

o
L

m %CD14*CD16*

NAIVE DMARDs BIOTECH CONTROLS

l(n=5) (n=11) (n=14) | (n=10)

|
RA patients

B) W no prednisone
204 O + prednisone

154

% CD14*CD16*
o 3

o
N

T T

BIOTECH DMARDs

Fig. 4. Percentage of CD14*CD16" monocytes in healthy controls (Control) and RA patients, either treatment-naive (Naive) or treated with DMARDs (DMARDs) or biological
therapy (Biotech), along with DAS28 and US7scores for each RA therapy subgroup, and effects of prednisone administration. In A: percentage of CD14*CD16* monocytes,
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p<0.05 vs DMARDs, p<0.001 vs Biotech and Control; p<0.01 between DMARDs and Biotech, p not significant between Biotech and Control. In B: effects of prednisone
administration on the percentage of CD14*CD16* monocytes. RA patients of the DMARDs and Biotech subgroups were further divided in those assuming prednisone (OJ; +
corticosteroid) and those prednisone-free (M; no corticosteroid). Values are mean =+ SD; p not significant.

shown on graph). Just for comparison, the r values for CRP, ESR,
APCA and RF levels are 0.335, 0.222, 0.035 and —0.159, respectively
(not shown on graph).

3.3. Effects of anti-rheumatic drugs on disease activity markers
and CD14*CD16" monocytes

As depicted in Fig. 4A, CD14*CD16* monocytes are few
(21+£1.4%) in our control group (n=10; age- and gender-
matched to RA patients). On the contrary, the percentage of
CD14*CD16* monocytes is about 10-fold enhanced, as compared
to healthy controls, in the treatment-naive RA patients (n=5),
who also present the highest disease severity (DAS28=4.24+0.7;
US7=12+7.5) (Fig. 4A). The RA patients treated with DMARDs
(n=11) present an intermediate disease severity (DAS28=3+1.3;
US7 score=7.3+7.5) and a 7-fold increased expression of
CD14*CD16* monocytes (15.4+ 5%), relatively to healthy volun-
teers (Fig. 4A). The RA patients treated with biological agents
(n=14) present the lowest percentage of CD14*CD16* monocytes
(5.1£3.6%; p<0.01 vs naive and DMARDs groups), similar to the
one detected in healthy controls (p not significant), a reduced US7
score (1.8 +£1.5; p<0.01 vs naive and DMARDs groups) and a DAS28
score (2.24+ 1) significantly less than the naive group (p<0.001),
but not statistically different from the DMARDs group (Fig. 4A).
The percentage of classical CD14*CD16~ monocyte is also varied
among subgroups, naive RA patients presenting the lowest percent-
age (71.9+1.1%; p<0.0001 vs control and Biotech group, p<0.01
vs DMARDs) (not shown in graph). The RA patients treated with
biological agents present the highest percentage of CD14*CD16~
monocytes (88.2 +1.3%; p<0.0001 vs naive and DMARDs groups),
similar to the one (89.6 &+ 1%) detected in healthy controls (p not
significant), while the percentage of classical monocytes in the
DMARDSs group amounts to 79.03 4+ 1.5% (p < 0.0002 vs healthy con-
trols, p<0.01 vs naive, p<0.0001 vs Biotech) (not shown in graph).

As previously mentioned, the majority of our RA patients also
receive oral prednisone at low dosage (2-10mg/die); therefore,
we assessed the percentage of CD14*CD16* monocytes in rela-
tion to corticosteroids’ administration, given that these drugs might
reduce the number of circulating CD14*CD16* monocytes [12,13].
As depicted in Fig. 4B, prednisone administration does not affect
the percentage of CD14*CD16* monocytes in both DMARDs and
Biotech groups.

4. Discussion

This paper originally demonstrates the positive correlation
between the percentage of CD14*CD16* circulating monocytes and
DAS28 and US7 scores, besides confirming and further extending
the observation that circulating CD16* monocytes are expanded in
RA [9-11,20].

CD16" monocytes (especially the “intermediate” subset) are
known to produce high levels of TNF-a and other inflammatory
cytokines [11,21,22] and, in keeping with their ability to infiltrate
inflamed tissues, can migrate to the synovial lining and differenti-
ate into inflammatory macrophages. Indeed, CD16" macrophages
have been detected in RA synovial tissues [10] and it is conceivable
that they are derived from CD14*CD16" monocytes. The corre-
lation between CD16* monocyte numbers and disease activity
was reported previously by Japanese researchers; however, they
evaluated just one single variable (serum CRP levels or ESR) for RA
severity [9,10].

We improve this observation by showing the correlation
(r=0.43) between the percentage of CD14*CD16" monocytes and
DAS28 score, a composite and more complete index of RA dis-
ease activity that combines painful and swollen joints, patient
self-report of general health, ESR, CRP etc. Indeed, in this pilot
study, the percentage of CD14*CD16* monocytes is significantly
(p<0.02) decreased in patients in clinical remission (DAS28 <2.6),
as compared to patients with active disease (DAS28>2.6). Even
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more relevant, also for clinical daily practice, is the finding that
CD14*CD16* monocytes correlate with US7 score, given that this
correlation, never evidenced before, might provide the opportu-
nity for an early and timely recognition of RA disease. As known,
ultrasonography is able to identify subclinical manifestations and
allows an accurate detection of finger and toe erosions.

Our results clearly reveal that RA patients with erosions have a
doubled percentage of CD14*CD16" monocytes compared to those
without erosions. Moreover, among the laboratory parameters,
the percentage of CD14*CD16* monocytes is the best indicator
of disease activity and erosive evolution (evaluated by the US7
erosion score) with a multiple correlation coefficient r=0.4453 (F-
ratio=6.4306; p=0.018), while r values for APCA, CRP, ESR and RF
are lower.

Drugs’ ability to affect CD16 expression is another interest-
ing finding of the present study. German researchers previously
reported that glucocorticoids dramatically reduce the number
of circulating CD14*CD16* monocytes in healthy volunteers and
patients with multiple sclerosis, while increasing classical mono-
cytes (CD14™, in the authors’ nomenclature) [12,13]. However,
this effect was demonstrated at high dosage (methylprednisolone
500 mg/day), far above the 2-10 mg/day prednisone used by the
majority of our patients. Indeed, in our study, no significant
reduction in CD14*CD16"* percentage was documented in patients
receiving prednisone plus DMARDs or biological drugs, as com-
pared to glucocorticoid-free patients. PD 0360324 (a monoclonal
antibody against M-CSF), but not placebo, significantly reduced
circulating CD16* monocytes (belonging to both intermediate and
non-classical subsets) in a double-bind trial in RA patients [14]. In
addition, RA patients responding to adalimumab plus methotrexate
presented less CD16* circulating monocytes than non-responders
[15].

Due to the low number of patients enrolled in this study, we
cannot say with certainty that biological therapy is the most effec-
tive in decreasing CD14*CD16* monocytes; however, it is tempting
to speculate so, as we observed that, at the same/similar DAS28 val-
ues, RA patients on biological therapy had fewer CD16* monocytes
than DMARDs-treated patients. Moreover, significant differences
may exist among the different biological agents (and relative mech-
anisms of action) used to treat RA. As an example, Takai et al. [22]
have recently shown that treatment with the anti-IL6 humanized
monoclonal antibody tocilizumab, but not abatacept (a Cytotoxic
T-Lymphocyte Antigen 4 (CTLA-4)-immunoglobulin-fusion protein
that inhibits T cell activation by binding to CD80 and CD86, thus
blocking the interaction with CD28), significantly reduces mRNA
expression of tumor-necrosis factor-a-induced protein 9 (TNFAIPg,
particularly increased in RA patients) in monocytes; this effect is
associated with a decrease in the number of circulating “interme-
diate” monocytes (that is, the subset expressing CD16 and high
level of CD14) [22]. According to Coulthard et al. [23], the three
monocyte subsets, as well as CD16* neutrophils, are increased in
both early and late RA patients: infliximab, an anti-TNF-oc mon-
oclonal antibody, significantly reduced CD16* neutrophils, while
less effective on monocyte subsets. In patients with Crohn’s disease,
infliximab therapy resulted in an enhanced macrophage IL-10 pro-
duction in response to bacteria, suggesting its ability to drive M2
macrophage polarization [24]. Our results are in good agreement
with those reported above, showing that anti-IL-6 (tocilizumab) or
anti-TNF-a (certolizumab, etanercept or adalimumab) treatment
in RA patients resulted in a pronounced reduction of circulating
CD14+CD16" monocytes (4.3 +2.8% and 4.4 4+ 3.8%, respectively;
n=6), whereas abatacept was less effective (the two patients so
treated had 11.09% and 9.15% CD14*CD16"* monocytes), in spite of
similar DAS28 scores (2.17 =1, 2.14+ 1.1 and 2.5, respectively).

5. Conclusions

In conclusion, CD14*CD16* monocytes are increased in RA and
correlate with DAS28 and composite US7 scores. CD14*CD16*
monocytes are higher in patients with erosions or more active dis-
ease; interestingly, RA patients on biological therapy have a lower
CD16 expression than patients on DMARDs. Therefore, measuring
the percentage of this monocyte subset may vicariate or implement
clinical scales of disease severity in RA.
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