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Low numbers of CD16+ monocytes 
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Polymyalgia rheumatica (PMR) is the most frequent inflammatory disorder in 
persons older than 50 years of age [41]. Diagnosis is based on clinical signs and 
symptoms and an elevated erythrocyte sedimentation rate (ESR) [42]. Persistently 
elevated ESR and C-reactive protein (CRP) are associated with a shorter time to 
first relapse [43] and with more frequent relapses [44-46]. Clearly, these biomarkers 
are not disease-specific.  

Monocytes play an important role in the pathogenesis of PMR and are readily 
detected in inflamed tissues (synovia and bursa) of PMR patients. Monocytes can 
be potent producers of IL-6 and systemic levels of IL-6 are elevated in PMR [47 
48]. The expression of CD16 (FcγR-III) identifies pro-inflammatory monocytes 
that increase with age, produce IL-6, and are prone to migrate to areas of tissue 
damage [49]. We postulated that these CD16+ monocytes contribute to PMR tissue 
migration and inflammation, and hypothesized that down-modulation of peripheral 
CD16+ monocytes is associated with the relapse in PMR.

Twenty consecutively recruited newly-diagnosed PMR patients fulfilling the 
Chuang/Hunder criteria were included. Patients with GCA or other autoimmune 
diseases were excluded. At baseline, none of the PMR patients received 
corticosteroids or disease-modifying anti-rheumatic drugs (DMARDs). Patients 
were prospectively followed for a median 3.12 years (range 0.87-4.83 years). 
Relapses were defined as recurrence of PMR signs and symptoms associated 
with an increase in ESR (>30mm/h) and/or CRP (>10mg/L) which could not be 
explained otherwise.

Peripheral CD16+ monocytes were enumerated by flowcytometry (Figure 1A). 
To determine if a higher inflammatory response was associated with lower 
numbers of CD16+ monocytes, we first divided patients into 2 groups based on 
the median value of CD16+ monocyte counts (Figure 1B). Baseline characteristics 
like age, gender, total leukocytes and monocytes were comparable between the 
two groups (Table 1). 

Interestingly, ESR was significantly higher in the group with low CD16+ 
monocytes compared to the group with high CD16+ monocytes (Table 1). 
Therefore, the relation between the numbers of CD16+ monocytes and the ESR 
was examined and a significant inverse correlation was found (Spearman’s rho=-
0.51, p<0.05) (Figure 1C). 

Next, we determined if CD16+ monocyte numbers are predictive of relapse in 
PMR patients. Baseline CD16+ monocyte counts were significantly associated with 
the occurrence of relapse (hazard ratio (HR): 0.98). PMR patients with low CD16+ 
monocyte counts were 6-fold more likely to relapse than patients with high CD16+ 
monocyte counts (HR: 5.96) (Figure 1D). Results were comparable after correcting 
for age, gender or cumulative corticosteroid dose in the first 3 months (data not 
shown). When patients were divided into 2 groups based on the median value 
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Figure 1. Low numbers of CD16+ monocytes predict a shorter relapse time in PMR 
patients. (A). Flow-cytometry gating strategy to distinguish CD16+ monocytes in peripheral 
blood.  (B). CD16+ monocyte count distribution in PMR was divided into 2 groups based 
on the median values. (C). Inverse correlation between CD16+ monocyte numbers in the 
peripheral blood of newly-diagnosed PMR patients and the erythrocyte sedimentation rate 
(ESR), as determined by Spearman’s rank correlation coefficient. (D). Disease-free survival of 
the cohort by dichotomization of CD16+ monocyte counts, as determined by Kaplan–Meier 
curve and Cox regression analysis. (E). ESR value distribution in PMR was divided into 2 groups 
based on the median values. (F). Disease-free survival of the cohort by dichotomization of 
ESR levels, as determined by Kaplan–Meier curve and Cox regression analysis.
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of CRP (data not shown) or ESR, no significant difference in time to relapse was 
found (Figure 1E-F).   

In conclusion, PMR patients with low CD16+ monocyte counts were more prone 
to relapse. Studies in independent PMR cohorts are needed to confirm whether 
CD16+ monocyte counts can serve as candidate biomarker for prediction of time 
to relapse in PMR patients.

Table 1. Baseline characteristics of PMR patients

high cd16+ monocytes 
group

low cd16+ monocytes 
group

Number of Patients 10 10

Follow-up time (year), Median (Range) 2.96 (0.87-4.83) 3.50 (2.16-4.83)

Age (year), Median (Range) 70 (54-82) 72 (58-84)

Male gender, n(%) 4 (40%) 2 (20%)

Cumulative corticosteroid dose in first 
3 months (mg), Median (Range) 

1355 (1140-3300) 1759 (1033-2440)

Leukocytes (10^9/L) ,Median (Range) 7.8 (5.3-14.4) 8.8 (4.5-12.6)

Monocytes (10^6/L), Median (Range) 697.8 (377.2-1100.5) 585.0 (251.1-953.7)

Hb (mmol/L) ,Median (Range) 7.7 (6.6-9.3) 7.0 (5.6-8.5)

ESR (mm/h), Median (Range) 46 (30-72) 73 (42-107)**

CRP (mg/L), Median (Range) 41 (29-75) 77 (6.5-186)

Groups were compared for statistical significance with Mann-Whitney U test: ** p value <0.01
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