Letters to the Editors

Neutrophil-to-lymphocyte
ratio as a prognostic indicator
in anti-MDAS dermatomyositis
with interstitial lung disease
and its link to IFN-o and IL-6

Sirs,

Anti-melanoma  differentiation-associated
gene 5 (MDADS) antibody-positive dermato-
myositis with interstitial lung disease (DM-
ILD) is a rapidly progressive disease with
consequently high mortality. Identifying
reliable prognostic markers at the diagnosis
is essential for early intervention with multi-
ple immunosuppressive treatments. Ferritin
has been widely used for risk stratification
(1), but the neutrophil-to-lymphocyte ratio
(NLR) is also suggested to be a useful pre-
dictor of poor prognosis in these patients (2,
3). However, the association with its patho-
genesis including cytokine profiles remain
unclear.

Our study included patients with PM/DM-
ILD diagnosed between July 2009 and De-
cember 2023 at Nagasaki University Hos-
pital and was approved by the Ethics Com-
mittee of Nagasaki University (approval no.
23082128), signed informed consent was
provided by all patients. Patients were clini-
cally observed for =12 months. PM/DM or
CADM diagnosis in this study was previ-
ously described (4). The existence of ILD
was evaluated at the diagnosis based on the

results from chest high-resolution CT scans.
In the present study, we reviewed Japanese
patients with anti-MDAS antibody-positive
DM-ILD. Cytokines/chemokines in serum
were measured by a blinded multiplex cyto-
kine bead assay in parallel using MILLI-
PLEX® MAP Human Cytokine/Chemokine
Magnetic Bead Panel 1-Premixed 38 Plex
(Millipore, Billerica, MA, USA) kits, ac-
cording to the manufacturers’ instructions.
The serum interferon-oo (IFN-a)) was also
measured using the VeriKine Human Inter-
feron Alpha Multi-Subtype Serum ELISA
Kit (PBL Assay Science, Piscataway, NJ,
USA), according to the manufacturers’ in-
structions. We investigated the baseline
parameters associated with poor progno-
sis, which is defined as one-year mortality.
Overall, the outcomes of 31 patients with an-
ti-MDAS5 antibody-positive DM-ILD were
analysed, and the patients were divided into
the survival group and non-survival group
according to one-year mortality (n=21 and
10, respectively).

Both baseline NLR level (Fig. 1A) and fer-
ritin level (Supplementary Fig. S1A) in the
non-survival group was significantly higher
than those in survival group. The area under
the curve (AUC) for NLR level was 0.862
(Fig. 1B) and the optimal cut-off value of
baseline NLR predicting one year mortality
as 4.895. The Youden index was calculated
to be 0.757, with a sensitivity of 0.900 and
a specificity of 0.857. When the patients

were divided into the two groups according
to the cut-off value of baseline NLR, one-
year survival rates of patients in the low
NLR and high NLR groups were 94.7% and
25.0%, respectively (Fig. 1C). In addition,
the AUC for ferritin level was 0.795 (Sup-
pl. Fig. S1B). The area under the curve for
NLR in predicting one-year mortality was
higher than that for ferritin, highlighting its
potential as a superior biomarker to predict
the poor prognosis at the diagnosis. Impor-
tantly, baseline NLR level significantly cor-
related with IFN-a and interleukin-6 (IL-6)
(Fig. 1D-E) but not with the other cytokines
and chemokines such as IFN-vy, IL-15, IL-
17A,1L-18,IL-1f, TNF-a (data not shown).
These findings suggest that NLR not only
predicts the poor prognosis but also be the
mirror for the underlying cytokine-driven
inflammatory process in anti-MDAS anti-
body positive DM-ILD. IFN-a. is central to
anti-MDAS antibody-related pathogenesis
(5). Type L IFN induce reversible lymphope-
nia through directly regulating lymphocyte
recirculation (6). IL-6 has been implicated
in severe ILD of the patients with anti-
MDAS antibody positive DM (7). Exog-
enous IL-6 can increase in neutrophil num-
bers and a decrease in lymphocyte numbers
(8). The positive correlation between NLR
and these cytokines suggests that elevated
NLR is indicative of a broader inflammatory
response, potentially driven by an IFN-a-
mediated cytokine cascade.

A

NLR
207 ,%
15+ .
10 %
o
5+
s8B .
0 T T
Q R*
§ s
> >
N N
\)é \)c‘
2 2
o
Correlation with IFN-a
8009 v_ 44.577x +2.824
R=0.383
o0 P<005 .
=
E
2
—?- 400
E L ]
T o004 ® /:/
S
O-M

ROC curve of NLR

0 T T T T
0 20 40 60 80
100% - Specificity%

1
100

Correlation with IL-6

1507 v_2962X +8.176
R =0.408
P<0.05
[ ]
Emo—
g . .
®
= 50 . /’/
[ ] ./ ..
B LA
o_

C

Probability of Survival

Survival: Two groups
1007

-# Low NLR group
- High NLR group

T T T
0 100 200 300

Days elapsed

Fig. 1. A: Comparison of neutrophil-to-lymphocyte
ratio (NLR) level between the groups.

Data and bars represent the median with interquartile
range (**p<0.005, Mann-Whitney test).

B: ROC curve analysis for the prediction of one-year
mortality by the NLR level.

C: One-year survival rates between the low NLR and
high NLR groups.

D-E: Correlation between the NLR level and serum
IFN-a (pg/ml) or IL-6 (pg/ml) level, respectively,
assessed by single linear regression analysis.

Equation, correlation coefficient R, and p-value are
shown.

The figures and statistical analysis were made using
GraphPad Prism v. 9.5.1.
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Our findings highlight the importance
of NLR as a simple, cost-effective, and
clinically relevant prognostic tool in anti-
MDAS antibody-positive DM-ILD, reflect-
ing the cytokine network. Further studies
are warranted to validate its role in guiding
treatment decisions and improving patient
outcomes.
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