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Introduction 
Nailfold capillaroscopy (NFC) is an established point-
of-care prognosticator of endothelial dysfunction in 
connective tissue disorders (CTD), but assessment of 
its utility outside of CTD are limited.1  Yet, 
microvascular derangements are a hallmark of some 
viral infections.2 We performed a systematic review 
and meta-analysis to assess the clinical utility of 
NFC in patients with viral infections.


Conclusions 
• Preliminary data suggests NFC findings varied with 

viral etiology and disease severity. 
• Viral infections may be associated with an increased 

likelihood of NFC abnormalities. 
• NFC may serve as dynamic surrogate marker for 

endothelial dysfunction and disease severity in viral 
diseases.

Discussion 
• Viral etiologies may be associated with 

unique NFC patterns, which may reflect underlying 
pathophysiologic mechanisms. 

• Capillary density shown to correlate with disease 
activity in CTD.9 
• Lower CD4 counts correlated with increased risk of 

ischemic heart disease10 —> reduction of density 
in advanced HIV may correspond to increased 
endothelial dysfunction 

• Increased capillary diameter associated with acute 
hypoxia.11 
• Capillary enlargement during recovery phase of 

COVID-19 —> tissue hypoxia could be a chronic 
consequence of COVID-19 infection

References 
1. Kayser C, et al. Nailfold capillaroscopy abnormalities as predictors of mortality in patients with systemic sclerosis. Clin Exp Rheumatol. 2013;31(2 Suppl 76):103-108.

2. Bush KNV, et al. Association of Endothelial Dysfunction and Antiretroviral Therapy in Early HIV Infection. JAMA Netw Open. 2019;2(10):e1913615. doi:10.1001/jamanetworkopen.2019.13615

3. Smith V, et al. An EULAR study group pilot study on reliability of simple capillaroscopic definitions to describe capillary morphology in rheumatic diseases. Rheumatology. 2016;55(5):883-890. 

doi:10.1093/rheumatology/kev441

4. Aubin F, et al. Nailfold Capillary Microscopy in Human Immunodeficiency Virus-Infected Patients: A Case–Control Study. Microvasc Res. 1999;58(2):197-199. doi:10.1006/mvre.1999.2182

5. Sarigul Yildirim F, Balkarli A. Assessment of Microcirculation in HIV-Positive Patients with a Noninvasive Method: Nailfold Videocapillaroscopy. AIDS Res Hum Retroviruses. 2019;36(1). 

doi:10.1089/aid.2019.0107

6. Natalello G et al. Nailfold capillaroscopy findings in patients with coronavirus disease 2019: Broadening the spectrum of COVID-19 microvascular involvement. Microvasc Res. 

2021;133:104071. doi:10.1016/j.mvr.2020.104071

7. Pancar G, Kaynar T. Nailfold capillaroscopic changes in patients with chronic viral hepatitis. Microvasc Res. 2020;129. doi:10.1016/j.mvr.2019.103970

8. Rossi D, et al. Nail fold videocapillaroscopy in mixed cryoglobulinaemia. Nephrol Dial Transplant. 2004;19(9):2245-2249. doi:10.1093/ndt/gfh347

9. Schmeling H, et al. Nailfold capillary density is importantly associated over time with muscle and skin disease activity in juvenile dermatomyositis. Rheumatology. 2011;50(5):885-893. 

doi:10.1093/rheumatology/keq407

10. Lichtenstein KA, et al. Low CD4 + T Cell Count Is a Risk Factor for Cardiovascular Disease Events in the HIV Outpatient Study. Clin Infect Dis. 2010;51(4):435-447. doi:10.1086/655144

11. Paparde A, Nēringa-Martinsone K, Plakane L, Aivars JI. Nail fold capillary diameter changes in acute systemic hypoxia. Microvasc Res. 2014;93:30-33. doi:10.1016/j.mvr.2014.02.013


Results 

1Department of Dermatology and Dermatologic Surgery, Medical University of South Carolina, Charleston, SC, USA

Methods 
Search Strategy  
We performed a systematic search of PubMed, EMBASE 
and Cochrane for studies published before March 30, 
2021.  The search strategy used a combination of 
medical subject headings (MeSH) and keywords: 
("Capillaroscopy" OR "nail fold capillary" OR "capillary 
microscopy" OR "video capillaroscopy" OR 
"stereomicroscope" OR "video capillaroscope") AND 
("viral" OR "virus" or "COVID" OR "HIV" OR "hepatitis" 
OR "viral infection" OR "viral disease").  

  
Eligibility   Criteria    
Original observational studies reporting NFC outcomes in 
patients stratified by infectious viral etiology were eligible 
for inclusion. 

Statistical analysis 
Odds ratio (OR) and 95% confidence interval (CI) were 
calculated and pooled with Cochrane Review Manager 
(RevMan) version 5.4 (Cochrane Collaboration, Oxford, 
UK) using the random-effects model. 

Capillaroscopy parameters 
According to the European League Against 
Rheumatism (EULAR)3, capillaroscopic characteristics 
include: 
(1) Capillary density: ≥7 capillaries/mm is normal. 
(2) Capillary dimension: apical diameter <20 µm is 
normal. Dilated capillaries are 20-50 µm. Giant 
capillaries are >50 µm. 
(3) Capillary morphology: hairpin, tortuous or crossing 
capillaries are normal. All other shapes are considered 
abnormal. 
(4) Hemorrhages: the presence of hemorrhages is 
considered abnormal.


Study 
characteristics 
5 studies, reporting 
on 876 patients 
(610 subjects, 266 
healthy controls 
(HC)) were included.   
  
Etiologies included 
2 studies in HIV, 1 
study in COVID-19, 
and 2 studies in 
Hepatitis B (HBV) 
and C (HCV) 
(Figure 1). 

Limitations 
• Significant heterogeneity in the definitions of 

qualitative parameters of NFC makes standardization 
difficult 

• Patient specific features can also impact NFC 
findings (e.g., trauma, smoking), unable to assess the 
impact of these confounding features 

• Limited studies available in patients with viral 
infections limits the conclusions that can be drawn 
from these studies 
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HIV+ (All 
subjects) 60 2 (3.3%) 0 (0%) - 1 (1.6%) - - - - 13 (21%) 2 (3.3%) 18 (30%)

HIV+ 
Stage C 12 2 (16.7%) 0 (0%) - 1 (8.4%) - - - - 9 (75%) 1 (8.4%) 10 

(83.4%)

HC 
(reference) 60 1 (1.6%) 0 (0%) - 0 (0%) - - - - 11 (18%) 1 (1.6%) 15 (25%)

Sarigul 
Yildirim 
20205

HIV+ 51 - 0 (0%) 5 (10%) 0 (0%) - 0 (0%) * 18 (36%) 1 (2%) 13.16 
(28%) 3 (6%) 0 (0%)

HC 
(reference) 59 - 0 (0%) - 0 (0%) - 0 (0%) * 2.9 (5%) 0 (0%) 7 (12%) 0 (0%) 0 (0%)
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20216

COVID-19 
(All 
subjects)
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Rossi 
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Table 1. NFC parameters in viral infections 

Figure 1. PRISMA flow 
diagram of study selection. 

NFC findings by etiology 
• HIV: 6/10 findings differed significantly 

between patients and HC (Table 1). 

• COVID-19: 5/10 features significantly differed 
between acutely infected and post-recovery 
patients 

• HBV and HCV: All 5 parameters significantly 
differed from HC, but there were no observed 
differences between chronic HBV, carriers of 
HBV, and HCV. 

Odds of NFC abnormalities in viral diseases 
3 studies reported dichotomous data for subjects and 
HC, and were eligible for quantitative analysis. 

• Increased odds of abnormal capillaries (OR= 66.00, 
95% CI [1.23-3539.86]), microhemorrhages (OR= 
27.68, 95% CI [4.24-180.65]) and tortuous 
capillaries (OR= 119.32, 95% CI [11.14-1278.29]) in 
patients with viral diseases compared to HC (p< 
0.05). 

• No increased odds of giant capillaries in HIV (p> 
0.05). 

• Only Category C HIV associated with increased odds 
of capillary abnormality (OR= 17.70, 95% CI [2.14, 
146.28]) and giant capillaries (OR= 13.36, 95% CI 
[3.10, 57.61], p< 0.05). 

Figure 2. OR (95% CI) for NFC abnormalities in 
patients with viral infections. 

Green denotes significant differences; Red denotes non-significant differences, gray represents 
reference group 


