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Background

e Seasonality of inflammatory markers in hemodialysis (HD) patients is well established (Guinsburg 2015). Furthermore it is well
documented that those with a central venous catheters (CVC) as the primary dialysis access have higher levels of inflammatory
markers as compared to those with arteriovenous fistulas or arteriovenous grafts and studies have shown hospitalizations due to access
related infections increase in the summer (Peer Kidney Care Initiative, 2015). The relationship between vascular access type and
seasonal variation of inflammatory markers has not been established and it is yet unclear it there is a seasonality in the prevalence of
CVC as the primary access and if this has an additive effect on the seasonal variation of inflammatory markers. Here we analyze the

seasonality of inflammatory markers and assess whether this variation coincides with seasonal variation of HD access prevalence.

Methods

e All patients receiving HD in Fresenius Medical Care North America (FMCNA) clinics from 1/2010 to 12/2014 were included

in this study. Results from routine clinical measurements ot inflammation were taken from the electronic medical records. Studied
parameters included: neutrophils, lymphocytes, neutrophil-lymphocyte ratio (NLR), white blood cell count (WBC), albumin and
enPCR. Monthly averages of these tests were calculated and plotted over the calendar year. The seasonal trend was estimated
using separation of systematic trends over time by development of partial spline model (Wang, 2011). Each parameter analyzed
was categorized by the seasonal trend: winter high, summer low (WHSL), winter low, summer high (WLSH), spring high, tall

low (SHFL).

Results

e 354,572 patients were studied over a period 60 months. There were more CVC patients in spring and more non-CVC patients
in the late summer (Fig. 1a). Considering dialysis access type usage, it would be expected to see more infection and spikes in
inflammation surrounding CVC usage. However the following results were tound: neutrophils, NLR and nutritional markers tollowed
a WHSL trend (Fig. 1 b —d), WBC had a SHFL trend, and lymphocytes tollowed a WLSH trend. NLR peaked in January and
WBC peaked late winter (March). Taken together, vascular access type did not have an impact on the seasonal variability of
inflammatory markers.
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Discussion

e This analysis of data from a large US HD population corroborates the notion that inflammation is higher in the winter, which
may, amongst other reasons including the seasonal variation of immunity (Dopico 2015), possibly be related to the cold and
flu season. Based on our observations dialysis access type does not seem to coincide with seasonal changes of inflammation.
In tuture studies additional markers of inflammation as well as analysis of seasonal trends by geographic region is needed.

Seasonal variations of inflammatory markers may be useful information for clinicians to assist with more targeted interventions.
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