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BACKGROUND

Recent evidence showed that planned 17DD-YF primary vaccination is safe and immunogenic, but lower seropositivity rate in 
patients with autoimmune diseases (AID). The objective of this study was to investigate biomarkers of immune response in AID 
comparing those with positive and negative neutralizing antibodies.

MATERIALS AND METHODS

This is a phase IV controlled prospective study, including AID patients and healthy controls, vaccinated for the first time with 
the 17DD YF vaccine. Included patients were referred for planned vaccination by a rheumatologist, in remission or with low disease 
activity and low-level immunosuppression. The kinetic timelines of the plaque reduction neutralization test (PRNT), seropositivity 
rates (PRNT ≥ 1:50), 17DD-YF viremia and serum biomarkers [IL-1beta, IL-1ra, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-12 (p70), 
IL-13, IL-15, IL-17, eotaxin, basic FGF, G-CSF, GM-CSF, IFN-gamma, IP-10, MCP- 1 (MCAF), MIP-1alpha, MIP-1beta, PDGF-BB, 
RANTES, TNF-alpha, VEGF] after 17DD-YF primary vaccination were evaluated at various time points. 

RESULTS

Individuals evaluated (n = 278), including patients with rheumatoid arthritis (RA = 79), spondyloarthritis (SpA = 59), systemic 
sclerosis (SSc = 8), systemic lupus erythematosus (SLE = 27), primary Sjögren’s syndrome (SS = 54) and healthy controls (HC = 51) 
(Fig. 1). Only mild adverse events were reported. Seropositivity rate (78 vs. 96%, p = 0.01) were lower in patients with AID after 28 
days compare to HC (Fig. 2). Viremia kinetic was similar in both groups. In general, the 17DD-YF vaccine triggered a more prominent 
serum biomarker response in AID as compared to HC. Moreover, AID patients with PRNT positive (AID/PRNT+) presented an earlier 
serum biomarker response with higher fold values at D3-4/D5-6 as compared to AID with PRNT negative (AID/PRNT-) that presented 
higher fold values at late time-points (D7 and D14-D28) (Fig. 3). Autoimmune diseases with PRNT negative presented higher levels 
of some biomarkers at baseline (CXCL8, CCL11, CXCL10, TNF a, IL15, IL17, IL10, G-CSF, GMCSF) suggesting that inflammatory status 
prior vaccination may contribute to the lack of antibody response. The IFN-gamma level is elevated in HC, AID and AID/PRNT+ 
groups, but low in AID/PRNT- at the day of peak viremia (D5-6). Interestingly, in AID/PRNT+ group, biomarkers tend to deflate in 
postvaccination highlighting an immunomodulatory effect of vaccine. (Fig. 4).
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Figure 1. Overview of the study population and methods. Laboratory analyses includes YF-plaque 
reduction neutralization test (PRNT) and YF viremia (RNAnemia) analysis by qRT-PCR.

Figure 2. Seropositivity rates and PRNT levels after 17DD-YF primary vaccination in patients with AID.
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Figure 3. Serum biomarker signatures in patients with autoimmune diseases according to the neutralizing 
antibody status after 17DD-YF primary vaccination.

Figure 4. Kinetics of serum biomarker signatures after primary 17DD-YF vaccination according to 
the neutralizing antibody status type of autoimmune disease.

CONCLUSION

These data suggested that inflammatory status prior vaccination, low INF-gamma at viremia peak and the occurrence of 
asynchronous biomarker storm after 17DD-YF vaccination are somehow associated with lack of antibody response.


