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Abstract

The anticancer effect of deuterium depletion has been proved in various types of cancer in combination with conventional
therapies. Here we report a case study of a patient diagnosed in 2006 with chronic lymphocytic leukemia (CLL). His
stage at diagnosis did not require the immediate conventional therapy and so he started consuming deuterium-depleted
water (DDW). Significant changes occurred already during the first three months;, WBC count dropped from 16x10°
cells/uL to 7.7x10° cells/uL, to the normal range and the cervical lymph nodes regressed. He continued drinking DDW
uninterruptedly in the first three years (1,231 days) and periodically in the subsequent 11 years. PLT count significantly
increased from 108x10°/uL to 232x10°/uL after two years’ DDW-consumption. CD5+/CD19+ percentage showed
significant decrease from 69% to 4% and the rate of chromosome trisomy 12 in interphase blood cells was reduced from
40% to 7% in the first three years. The study confirms that deuterium depletion as a single treatment is effective and

delays the use of conventional chemotherapy.
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Introduction
Chronic lymphocytic leukemia (CLL) is one of the most common
types of leukemia, with approximately 10,000 new cases yearly in
the United States [1]. CLL affects B and T lymphocytes as well as
natural killer cells, but the majority of CLL cases are of the B cell
phenotype [2].

The median age at diagnosis lies between 67 and 72 years. More
male than female patients (1.7:1) are affected. As the incidence
rate rises with age, the prevalence and mortality of CLL are likely
to increase further due to the demographic changes expected in the
forthcoming decades [2].

The initial symptoms of CLL vary, but may include loss of energy,
weight loss, enlarged lymph nodes, and splenomegaly [3]. CLL
originates from the uncontrolled clonal growth mostly of small
B lymphocytes in a manner that often leads to the crowding out
of healthy cells. The disease affects bone marrow and peripheral
blood, and can lead to pathological changes in lymph nodes, liver,
and spleen [3]. Despite these, many patients remain asymptomatic
for several years. Physicians typically monitor patients with CLL
for signs of infection, autoimmunity, and bone marrow failure,
which are common long-term complications [4].

Diagnostic evaluation and differential diagnosis are very important
in cases of CLL, and the diagnoses are based on complete blood
count with differential and chemistry panel. The diagnosis of CLL
requires the presence of >10x10° cells/uL B lymphocytes in the
peripheral blood, sustained for at least 3 months. The clonality
of these B lymphocytes needs to be confirmed by demonstrating
immunoglobulin light chain restriction using flow cytometry. Most
cases are of B-cell lineage, the cells being characterized by IgM
and IgD surface markers [5].

History and physical examination including bidimensional
diameters of the largest palpable lymph nodes in the cervical,
axillary, and inguinal nodal sites and dimensions of the liver and
spleen are required parts of the diagnosis [6].

Interphase fluorescence in situ hybridization (FISH), performed
on peripheral blood lymphocytes, can identify cytogenetic lesions
in >80% of all CLL cases. The most common deletions are in
the long arm of chromosome 13 (del(13q)). Additional, frequent
chromosomal aberrations comprise trisomy of chromosome 12
and deletions in the long arm of chromosome 11 (del(11q)) and in
the short arm of chromosome 17 (del(17p)) [6,7].
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For this type of hematopoietic disease, the treatment protocol
does not necessarily require medication to be initiated after
diagnosis, it provides the patient the best chance for survival if
the first chemotherapy is given as late as possible after diagnosis.
Therefore, unless otherwise contraindicated, watchful waiting
is used until white blood cell counts reach tenfold of the normal
value, i.e. one hundred thousand [8].

Available treatments generally induce remission, although nearly
all patients relapse, and CLL still remains an incurable disease.
Early detection is practiced widely, but seemingly makes no
difference to the patient’s eventual outcome [9].

Thestableisotopes ofhydrogen, protium (H) and deuterium (D) have
different chemical and physical behavior [10-12]. D-concentration
in living organisms is 12 mmol/L and to investigate its role in cell
cycle regulation, numerous studies have been conducted on cell
lines in culture media prepared with deuterium-depleted water
(DDW) [13,14].

It follows from the above that a way of treatment that efficiently
blocks or reduces the multiplication of abnormal B cells with no or
minimal side effects could be an optimal solution for CLL patients
to remain symptom-free for extended periods. Based on the
existing knowledge on the role of deuterium (D, heavy hydrogen
[15,16]) in cell cycle regulation [17], consumption of deuterium-
depleted water (DDW) could fulfil the mentioned requirements
and be of effective therapeutic benefit in CLL.

The apoptosis-triggering effect of DDW was demonstrated both in
vitro and in vivo [14,18]. D-depletion also exerts an influence on
proto-oncogenes and tumor suppressor genes, and the expression
of c-myc, Ha-ras, and p53 genes induced by carcinogen exposure

was significantly weakened when the animals were given DDW
to drink [19]. Administration of DDW as drinking water resulted
in complete or partial tumor regression in mice xenotransplanted
with MDA-MB-231 or MCF-7 human breast adenocarcinomas
or PC-3 human prostate tumor [13,14]. Lung cancer patients
undergoing DDW treatment in addition to conventional treatments
achieved longer MSTs, and DDW was also successfully applied in
lung cancer complicated by brain metastases [20].

CLL is the rare type of cancer in which the protocol does not require
immediate treatment after diagnosis. The application of DDW
in CLL as only intervention may provide compelling evidence
for the anticancer effect of deuterium depletion. The aim of the
present retrospective case study was to investigate the impact of
D depletion on the outcome of CLL. The daily water intake of the
patient was replaced with DDW (105-65 ppm D) for 15 years, in
one or two cures per year lasting for several months, without the
use of conventional chemotherapy regimens. The primary study
endpoints were the response to DDW and the progression-free
interval.

Case Description

A 41-year-old male patient was diagnosed with CLL in December
2005. He had elevated white blood cell counts (WBC) of 16x10°
cells/uL and low PLT (108x10%uL). In addition, significant
enlargement of the cervical lymph nodes was described, the spleen
became twice as large as normal, and ultrasound confirmed the
presence of an abdominal lymph node conglomerate about 9 cm
in size.

The patient started consuming DDW (Deuterium-depleted
water) within two months after diagnosis, continued drinking it
uninterruptedly in the first three years (1,231 days) and periodically
in the subsequent 11 years (Table 1).

Table 1: DDW-consumption during the follow-up period

Start of DDW-consumption | End of DDW-consumption Duration of DDW cures (days)

1 26-Feb-06 10-Jul-09 1,231
2 4-Jan-10 10-Apr-10 96

3 28-Jul-11 5-Dec-11 131
4 15-May-12 10-Dec-12 210

5 15-Jan-13 6-Jun-13 143
6 15-Sep-13 15-Dec-13 92

7 10-Apr-14 10-Aug-14 123

8 10-Feb-15 12-May-15 92

9 2-Sep-15 21-Dec-15 111
10 7-Mar-16 17-Jun-16 103
11 27-Oct-16 4-Oct-17 343
12 9-Mar-18 1-Feb-19 330
13 9-Dec-19 16-Mar-20 99

14 16-May-20 15-Jul-20 61

15 25-Sep-20 13-Oct-20 19
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Table 1 shows the DDW-consumption periods over a time span
of 15 years. Significant changes occurred already during the
first three months; WBC count dropped from 16x10° cells/uL to
7.7x10° cells/uL, to the normal range and the cervical lymph nodes

wW
|\|HI|||||

WBC (g/L)

;"

regressed. PLT count significantly increased from 108x10%/uL to
232x10%/uL after two years” DDW-consumption. The changes
of WBC during the first 3 years and the subsequent period are
summarized in Figurel.
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Figure 1: The changes in WBC count

By the end of the first 3 years’ period, the enlarged cervical lymph
nodes regressed almost completely, the spleen size normalized,
and the abdominal lymph node conglomerate disintegrated.

Moderate progression of cervical lymph nodes was detected
2.5 months later the patient had stopped DDW-consumption,
and the size of abdominal lymph node increased from 3.5 cm
to 4.5 cm. After starting the next cure with DDW four months
later the abdominal lymph node size was 2 cm and the cervical
lymph nodes regressed again. The patient applied DDW during
the last 15 years 14 times after this first pause, at intervals of a
few months, altogether for 3,184 days (8.7 years) and phases of

moderate progression and regression followed during the break
and consumption of DDW, respectively. Up to present, there was
no need for conventional chemotherapy.

Fluorescence Activated Cell Sorting (FACS) and Fluorescence In
Situ Hybridization (FISH) examinations were regularly performed
during the follow up of the patient. FACS tests were performed on
samples obtained by bone marrow biopsy. The important disease-
specific parameters are the percentages of CD markers at the
lymphoid gate, in this case, CD5+/CD19+ cells. The results are
summarized in Figure 2.
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Figure 2: The rate of CD5+/CD19+ cells for the whole blood
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The CD5+/CD19+ percentage showed significant decrease during
the first three years of the treatment period and a distinct increase
after stopping DDW-consumption.

FISH tests were done on blood cells. The aim of the examination
was to determine the rate of chromosome trisomy 12 in interphase
blood cells. Figure 3 shows the outcome of this test.
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Figure 3: The rate of trisomy 12 in interphase blood cells

Improvement occurred in the first 3 years. When DDW was
paused, findings showed progression. The data also shows that
the elevated trisomy from 2014 on, that remained nearly constant
despite short DDW cures (see Table 1), could be reduced from
65% to 25% by one-year consumption of DDW between March
2018 and February 2019.

The beneficial action of DDW may take some time to take effect.
The CD5+/CD19+ percentage and trisomy 12 data from 08 July
2014 were quite high although on that day a cure has been running
for 90 days. Similarly, both indicators were high in April 2017, in
the middle of a one-year cure, but were lower in February 2018
when the cure was over by four months.

Conclusion

In summary, we can conclude that deuterium depletion, as sole
intervention after diagnosis of CLL, resulted in a significant
improvement in the patient’s condition in all main parameters,
including blood counts and the regression of lymph nodes. During
the break in DDW-consumption, progression of the disease
occurred, the size of the cervical lymph node increased, but a
restarted DDW cure resulted in regression again and the cure was
repeated several times during the follow-up time. This observation
is in line with earlier findings on different tumor types including
prostate, breast, lung and pancreatic cancer where integration of
DDW into conventional therapy resulted in severalfold increases
of the median survival time.

This case study proves that application of DDW can provide
significant improvement in patients diagnosed with CLL, can

delay progression and can postpone the need for conventional
chemotherapy with several years.
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