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Case Report
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Abstract

Bendamustin-Rituximab (BR) chemotherapy controls clonal B-cell expansion in Waldenstrom’s macroglobulinemia (WM) but may
aggravate anemia and induce persistent lymphopenia. In the presented patient, the drug WF10 restored immune balance, reduced
inflammation, and resolved anemia without interfering with chemotherapy (CT) effects on the tumor clone. No dedicated drug exists
to counteract CT-induced lymphopenia in WM, despite its link to infections and secondary malignancies.

This case highlights Immunokine as a post-CT option for resolving persistent lymphopenia, abating systemic inflammation, and
restoring immune balance in WM patients. Tangible benefits included resolution of infection susceptibility, improved energy, and
abatement of anemia translating into better quality of life and resilience under CT. In the presented case, persistence of grade 1
lymphopenia suggests further WF10 treatment cycles may achieve full immune reconstitution.

In summary, WF10 (Immunokine) therapy successfully counteracted chemotherapy-induced lymphopenia in a Waldenstrom’s
macroglobulinemia (WM) patient without compromising tumor control. It restored immune balance, reduced systemic inflammation,
and resolved anemia, resulting in improved energy, reduced infection susceptibility, and better quality of life. These findings indicate
that WF10 may serve as a post-chemotherapy immune-restorative option for managing persistent lymphopenia and inflammation in

WM.
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Case Presentation

We describe a case of a male patient aged 81 with Waldenstrom’s
Macroglobulinemia (WM) treated under compassionate use
with WF10 (Immunokine). The patient presented with persistent
lymphopenia (ICD-10: D72.810) and recurrent infections after
chemotherapy (CT) — consistent with the clinical picture of
Myeloid-Lymphoid Dysbalance (MLD). This form of immune
dysfunction is common after CT and represents a diagnostic

and therapeutic challenge with no effective standard treatment
options currently available. The treating physician identified this
condition, characterized by frequent infections, as a key rationale
for initiating WF10 therapy.

The patient received one CT-cycle in 01-06/2024, consisting of
six infusions with Bendamustin/Rituximab (BR therapy) every
four weeks. Rational for CT induction was development of anemia
in Q3/2024 as well as neuropathy and poor general condition.
While the first two infusions were poorly tolerated with high
fever, shivers and further irritations, later cycles were tolerated
better and CT improved general condition. However, CT induced
a persistent immune weakness, which led to initiation of WF10
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therapy. The drug was administered as five weekly infusions in 03-
04/2025. Treatment started on 10th Mar 2025 (baseline, BL) with
a dosage of 0.25 mL WF10 solution per kg body weight (BW).
The subsequent four infusions were escalated to 0.4-0.5 mL/kg
BW. The indicated amount of WF10 was thereby always diluted in
physiological saline directly before usage. Patient was followed up
till 16 weeks post-treatment.

Results and Discussion
MLD reduction and inflammation resolution

Before treatment, absolute lymphocyte counts were stable and in
the lower physiological range. CT led to quick onset of grade 2-3
lymphopenia and increasing in Neutrophil-to-Lymphocyte Ratio
(NLR) values. At BL before WF10 therapy, lymphocytes were
0.49 G/L, corresponding to grade 3 lymphopenia, with NLR of
9.3, indicating severe MLD. Under WF10, absolute lymphocytes
quickly increased to 0.80 G/L and stabilized at 0.85-0.86 G/L five
weeks post treatment, which corresponds to grade 1 lymphopenia.
NLR stabilized at 4.9-5.1, reflecting substantial MLD reduction.

Constantly elevated C-reactive protein (CRP) levels before CT
(mean: 27.5 mg/L), decreased to 1-3 mg/L post CT, but rose
again on BL (24.0 mg/L). WF10 consistently reduced CRP to
physiological values during follow up. Normalization of hepatic
parameters, including alkaline phosphatase (ALP) reduction
from 147 U/L at BL to 127 U/L 12 weeks after treatment, shows
resolution of hepatic stress by WF10 therapy.

Thus, CT-derived severe lymphopenia was resolved by WF10,
evidenced by NLR normalization. At WM and further B-cell
malignancies, elevated NLR values (= 5.0) are indicative for
immune imbalance (MLD) and prognostic for adverse outcomes
[1,2]. Normalization of CRP and ALP further illustrates drug-
mediated reduction of chronic inflammation. Reduction of MLD
and systemic inflammation are predictive for better both CT
response and prognosis at WM [2]. The patient experienced no
further infections during at/after WF 10 therapy, which also indicates
drug- mediated restoration of healthy immune competence.

Effect on IgM and xkLC/ALC

IgM and xLC/ALC values were highly elevated before CT
(09/2020-01/2024, means: 15.26 g/L, 43.67) but efficiently and
consistently reduced under CT. Starting from BL values of 4.30
g/L and 17.08, WF10 treatment had no significant effect and
values of 4.50 g/L and 19.40 were obtained at the end of follow-
up. Thus, adjunct application of the WF10 does not interfere with
CT-mediated inhibition of lymphoplasmacytic B lymphocyte
extension. While IgM plasma levels were always below estimated
threshold for clinical relevance (30 g/L [3-5]), the patients reported
neuropathic symptoms as part of the rationale for CT initiation.

Effect on anemia and RBC homeostasis

Main reason for CT initiation was the development of mild anemia
in 06/2023-01/2024, with low absolute Red Blood Cell (aRBC)
counts, hemoglobin (Hgb) and hematocrit (Hct). Anemia persisted
during/post CT with mean values of 3.78 T/L, 12.5 g/dL and 0.36
L/L observed in 01/2024-03/2025. WF10 therapy led to anemia
abatement with values of 4.14 T/L, 13.6 g/dL and 0.39 L/L
observed at the end of follow-up. Drug-induced erythropoiesis,
evidenced by elevated reticulocytes in 06-07/2025 and increasing
MCYV values, is likely responsible for the observed resolution of
anemia and restoration of RBC homeostasis [6].

Development of anemia and resulting clinical symptoms are
common at WM [3,4] and Hb values < 10 g/dL are indicative for
CT initiation [7,8]. Low Hb values are also part of the International
Scoring System for Waldenstrdom’s Macroalbuminuria (ISSWM)
and predict poor prognosis at WM [9]. Still, while in the reported
case CT did not resolve but perpetuate anemia, WF10- derived
induction of erythropoiesis led to anemia resolution and sustainable
restoration of RBC homeostasis.

Conclusion

Clinical symptoms at WM emerge from bone marrow infiltration
of the lymphoplasmacytic B cells [3,4]. While IgM hypersecretion
leads to hyperviskosity syndrome and kryoglobinemia, suppression
of normal hematopoiesis lead to clinical symptoms emerging from
anemia and leukopenia [9,8]. In the presented case, especially
anemia-derived fatigue as well as occurrence of frequent
infections were indicative for CT induction [7]. The applied CT
solidified anemia and led to prompt and sustained onset of severe
lymphopenia, reflecting MLD and immune exhaustion. BR therapy
is well known to impair healthy B-, T- and NK-cell production,
causing long-lasting lymphopenia and frequent infections in the
patients at/after CT [10-12].

However, subsequent application of WF10 led to quick abatement
of lymphopenia and resolution of anemia. The drug is well known
for both its immune-rebalancing [13,14] and RBC homeostasis-
restoring [6] properties. The drug thereby did not interfere with the
CT-derived pushback ofthe clonal expansion of lymphoplasmacytic
B cells and thus represents an ideal post-CT treatment option for
WM patients. To date, no drug specifically counteracts CT-induced
lymphopenia, despite the known higher risk for infections and
development of secondary malignancies in WM patients [3,4].
Nevertheless, while WF10 therapy significantly reduced MLD, the
persistence of grade 1 lymphopenia may be indicative for applying
a second treatment cycle to further improve immune balance and
immune competence.

In conclusion, in patients presenting with severe MLD, persistent
lymphopenia, and recurrent infections, WF10 may provide a
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rational and effective immunologic reset as this drug compensates
for the detrimental effects of CT on healthy lymphocyte production.
The presented case supports further evaluation and prioritization
of the immune-balance and immune- competence restoring drug
[13,15,16] in post-chemotherapy or immune-exhausted WM
settings.

Chlorine—oxygen compounds are generally considered too reactive
for therapeutic use. TCDO, the active pharmaceutical ingredient in
WF10, represents a rare example of molecular engineering in which
intrinsically reactive chlorite—oxygen species were transformed
into a stable, non-radical, pharmacologically safe oxygen carrier.
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