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metastasis from lung cancer.3 A considerably longer sur-
vival time was achieved only by patients with limited symp-
toms of the disease who were newly diagnosed thoracic
stage I patients bearing a solitary brain metastasis. This
subgroup of patients underwent successful brain surgery
or stereotactic radiosurgery followed by WBI and achieved
an MST of 25.6 months, whereas in patients with a locally
advanced primary disease an MST of 9.9 months was
achieved.4 In a trial on stereotactic radiosurgery involving
consecutive patients, including those suffering from
advanced primary lung cancer and/or multiple brain
and/or other distant metastases, the overall MST remained
7.0 months.5 In a study on recurrent small cell lung carci-
noma (SCLC) with brain metastases6 MST was prolonged
by as much as 18 months using radiosurgery. The admin-
istration of gefinitib, a tyrosine kinase inhibitor, led to the
regression of brain metastases and resulted in an MST of

Lung cancer is the leading cause of cancer-related
death in men and women. A high percentage of lung
cancer patients develop brain metastases resulting

in poor prognosis. For a solitary brain metastasis surgical
resection, and in the event of multiple metastases, whole
brain irradiation (WBI) is considered standard treatment.
In addition, aggressive management approaches, including
surgical resection with or without WBI or nonsurgical
approaches using stereotactic radiosurgery on its own or
together with WBI, are standard treatments.1,2

The majority of clinical trials indicate a median survival
time (MST) of 4 to 6 months for patients with brain
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Hypotheses. Because of the number of sufferers and high
mortality rate, the standard care and new therapeutic
options in the treatment of brain metastasis from lung can-
cer are the subject of intense research. A new concept based
on the different chemical and physical behavior of protium
and deuterium affecting cell signaling and tumor growth has
been introduced in the treatment of cancer patients. The
aim of this study was to investigate the impact of deuterium
depleted water (DDW) consumption in addition to conven-
tional forms of therapy on the survival of lung cancer
patients with brain metastasis. Study design. A series of 4
case histories was retrospectively evaluated. The patients
were diagnosed with brain metastasis deriving from a pri-
mary lung tumor and started consuming DDW at the time of
or after the diagnosis of the brain metastasis, which was
inoperable or the surgical intervention did not result in com-
plete regression. The primary objective was survival.
Methods. The daily water intake of the patients was replaced
with DDW, which complemented the conventional forms of
treatment. Patients were consuming DDW for at least 3

months. The treatment was continued with DDW of 10 to
15 to 20 ppm lower deuterium (D) content every 1 to 2
months and thus a gradual decrease was maintained in the
D-concentration in the patient’s body. Results. DDW con-
sumption integrated into conventional treatments resulted in
a survival time of 26.6, 54.6, 21.9, and 33.4 months in the 4
patients, respectively. The brain metastasis of 2 patients
showed complete response (CR), whereas partial response
(PR) was detected in 1 patient, and the tumor growth was
halted (no change or NC) in 1 case. The primary tumor of 2
patients indicated CR, and the lung tumor in 2 patients
showed PR. Conclusions. DDW was administered as an oral
anticancer agent in addition to conventional therapy, and
noticeably prolonged the survival time of all 4 lung cancer
patients with brain metastasis. We suggest that DDW treat-
ment, when integrated into other forms of cancer treatment,
might provide a new therapeutic option.
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8.3 months.7,8 There are only a few exceptional cases when
patients with brain metastasis from lung cancer survived
for a period longer than 5 years.9,10

The stable isotopes of hydrogen, deuterium (D) and pro-
tium (H), have different chemical and physical behavior.11-13

Bearing in mind that the D-concentration in living organ-
isms is 12 mmol/L and to investigate its possible role in cell
cycle regulation, numerous studies have been conducted on
cell lines in media prepared with deuterium depleted water
(DDW) which proved the pivotal role of D in cell signaling
and tumor growth.14,15 Animals bearing xenotransplanted or
spontaneous malignancies were successfully treated by the
per os (PO) administration of DDW.15,16 The apoptosis-
triggering effect of DDW was detected both in vitro15 and
in vivo.16 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.17 The therapeutic effectiveness of
DDW consumption was also confirmed in a human phase
II double blind clinical trial.18 The Hungarian National
Institute of Pharmacy authorized the administration of
DDW for compassionate use in the treatment of cancer in
its advanced stages. The aim of the study was to collect
information with regard to the potential usefulness of PO
DDW therapy alongside conventional forms of treatment in
lung cancer patients with brain metastases. We decided to
present this subset of patients because of the poor predicted
life expectancy, which is coupled with high risk of emer-
gency complications. The blood–brain barrier might impede
delivery of conventional chemotherapeutic agents into brain
metastases, therefore the treatment options and strategies
are also limited. Oral exposure to D-enriched water in mice
showed that besides other organs, brain incorporates D as
chemically bound hydrogen. The D content of the body flu-
ids falls rapidly to baseline levels when the D2O is with-
drawn from the diet and consequently the incorporated D
of nonaqueous tissues is also released,19 suggesting that the
water easily permeates across the blood–brain barrier.
The new submolecular treatment modality of D depletion
is able to exert its effect on the central nervous system as
well.

We suggest that the integration of DDW treatment
into conventional therapies may improve the chances of
survival of lung cancer patients after the diagnosis of the
brain metastasis.

Methods

Design, Eligibility, and Recruitment

A series of 4 case histories was evaluated retrospectively. The
primary end point was survival and the response to the com-
bined treatment was also set as a secondary end point. A total
of 24 lung cancer patients suffering from brain metastasis

were supplied with DDW between August 1993 and
December 2005 in Hungary. Patients considered eligible to
take part in the study were those (a) who were diagnosed
with brain metastasis deriving from a primary lung tumor; (b)
who started consuming DDW at the time of or after the
diagnosis of the brain metastasis, that is, the first brain
metastasis did not develop during the DDW treatment; (c)
whose brain metastasis was inoperable or the surgical inter-
vention did not result in complete regression (CR); and (d)
who consumed DDW for at least 3 months. In all, 4 patients
met the study criteria. Patients were made aware of the avail-
able information regarding DDW treatment.

DDW Production

DDW was produced from ordinary water containing the
natural amount of D (150 ppm, equivalent to 16.8
mmol/L) using fractional distillation20 to decrease the D
concentration in the range of 95 to 25 ppm, depending on
the tray number of the distillation tower. Mineral salts
were supplemented in the same way as in ordinary drink-
ing water. DDW-25 contains 3.8 mg/L of KCl, 181.5 mg/L
of MgCl2⋅6H2O, and 262.5 mg/L of CaCl2⋅2H2O. DDW-
25 was used to prepare drinking water with 105 ppm and
85 ppm by mixing DDW-25 with mineral water in ratios of
0.36:0.64 or 0.52:0.48, respectively. D concentration was
determined by infrared spectroscopy with a precision of ±3
ppm with a Foxboro Miran 1A CVF IR spectrophotometer
(at a 4-μm wavelength, in a 0.2-mm CaF2 cell).

Treatment

The PO DDW treatment supplemented conventional
therapy of radiotherapy and/or chemotherapy and/or sur-
gery but did not substitute it. The aim of the treatment
was to reduce the D concentration in the patient’s body
by replacing the ordinary water intake with DDW. The
dosage of DDW is directly proportional to the daily vol-
ume of the DDW consumed and to the difference in D
concentration between ordinary water and DDW con-
sumed. The body weight affects inversely the dosage. The
concentration gradient between the patient’s body and
the DDW to be consumed has to be restored repeatedly
during the course of treatment. Therefore, the treatment
was continued with DDW of a 10 to 15 to 20 ppm lower
D content every 1 to 2 months. The continuous decrease
in D concentration in the patient’s body was maintained
for the longest time period possible, that is, for 6 to 10
months. When a further decrease in D concentration in
the body can no longer be achieved, the aim is to con-
stantly keep it at the lowest possible level. To achieve the
best result, any increase in DDW dosage may be post-
poned until the current cycle of conventional therapy has
been completed. The course of DDW consumption was
monitored on a monthly basis; the volume of the DDW
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consumed and the D concentration (ppm) was entered in
the records during the follow-up.

Results

One patient with solitary and 3 patients with multiple
brain metastases from primary lung tumors underwent
PO DDW treatment alongside conventional forms of can-
cer therapy. The data describing the DDW treatment and
the follow-up are detailed in Table 1. DDW treatment was
initiated immediately following the diagnosis of the brain
metastasis in 2 cases. DDW treatment commenced 10
days (patient 2) and 26 days (patient 3) after the confir-
mation of the brain tumor. The duration of DDW therapy
was 17.5, 44.3, 9.7, and 31.7 months in patients 1, 2, 3,
and 4, respectively. Patients 2 and 3 were alive when the
follow-up ended, 54.6 and 9.7 months after the detection
of the brain metastasis. Patients 1 and 4 achieved survival
times of 26.6 and 33.4 months, respectively. The treat-
ment resulted in CR of 2 patients’ brain metastases
(patients 1 and 2). One brain metastasis in patient 4
showed CR and the second decreased significantly in size
(partial response, PR). Furthermore, the combined treat-
ment halted the progression (no change, NC) of the mul-
tiple brain tumors in patient 3. CR of the primary lung
tumor was diagnosed in patient 2. Patient 4 had no
relapse of her lung carcinoma for 2 years when she con-
sumed DDW. The other 2 patients’ lung cancer decreased
significantly in size (PR) during the study.

Major medical complications, that is, increased
intracranial pressure (patients 1 and 4), superior vena
cava syndrome and thrombophlebitis (patient 3) were
observed when the patients joined the study. A poor prog-
nosis of survival time of no more than 3 months was made
for patient 2. According to the prognostic classes of the
recursive partitioning analysis, which focuses on the sur-
vival of lung cancer patients with brain metastases, each
patient met the criteria of class 3 indicating dismal sur-
vival.21 We applied staging to only the primary site and
metastases affecting organs other than the brain, which
allows a more precise evaluation of the patient’s general

condition and showed that except for patient 4, the dis-
ease was diagnosed in later stages (Table 1). Histological
examinations revealed non–small cell lung carcinoma
(NSCLC) in 3 patients, whereas the tumor in patient 2
was diagnosed as SCLC.

Case Histories

In the following sections, we shall report the detailed case
histories of the 4 lung cancer patients. To enable a better
understanding of each individual case we have indicated the
number of days that elapsed between the initiation of DDW
treatment and each event mentioned by an asterisk (*).

Patient 1

Patient 1 was a 45-year-old man, and a summary of his
case history is presented in Table 2. An emergency com-
plication of increased intracranial pressure developed in
November 2001. One 30-mm cerebellar metastasis and
numerous 5-mm metastases were detected by computed
tomography (CT) and magnetic resonance imaging (MRI)
scans. The primary NSCLC, 60 × 40 mm in size at tho-
racic stage T3N0M0, had already spread to the pleura
and the right third rib. It was sitting in the right upper
lung lobe. DDW treatment using DDW containing 105
ppm D was initiated on diagnosis. The 20 × 20 × 30 mm
multicenter cerebellar metastasis was excised at the end
of November 2002 (16 days*), whereas the 5-mm alter-
ations remained unoperated. The patient underwent WBI
of 30 Gray followed by a reduction in the D content of
DDW to 97 ppm (44 days*), which resulted in the expec-
toration of considerable amounts of sputum. In January
2002 (84 days*) PR was observed in the brain; postoper-
ative residues and small metastases causing neither com-
pression nor edema were detected using CT and MRI. A
CT scan of the lung revealed an increase in the size of the
tumor to 68 × 53 mm (progressive disease, PD). The D
content of DDW was decreased to 89 ppm (86 days*)
resulting in an evening fever (37.8°C) that ceased spon-
taneously. Carboplatinum-etoposide chemotherapy was

Table 1. Patients’ Characteristics and Time Intervals (in Months)
Showing the Course of Treatment With DDW and the Follow-up

Patient ID Lung Tumor Thoracic Stage Brain Metastasis Timea Durationb Follow-upc Follow-upd

1 NSCLC T3N0M0; stage II Multiple 0 17.5 9.1 26.6
2 SCLC T2N0M0; stage II Solitary 0.3 44.4 10.2 54.6
3 NSCLC T2N2M1; stage IV 4 metastases 1 9.7 0 9.7
4 NSCLC T1N0M0; stage I 2 metastases 0 31.7 1.7 33.4

NOTES: DDW = deuterium depleted water; NSCLC =  non–small cell lung carcinoma; SCLC =  small cell lung carcinoma.
a Time (in months) from the diagnosis of the brain metastasis to the start of DDW therapy.
b Duration (in months) of DDW therapy.
c Follow-up time (in months) from the end of DDW therapy.
d Follow-up time (in months) from the start of DDW therapy.

 by guest on October 15, 2008 http://ict.sagepub.comDownloaded from 

http://ict.sagepub.com


Effects of DDW in Lung Cancer With Brain Metastasis / Krempels et al 175

initiated in March 2002 (116 days*). The 4-month ther-
apy resulted in CR of the brain metastases. A CT scan in
May 2002 (190 days*) revealed that the lung tumor had
shrunk to 50 mm in diameter (PR). In August 2002 (293
days*) thoracic exploration revealed that the primary
tumor had already spread to the mediastinum and infil-
trated the superior caval vein. This was followed during
the next 6 months by gemcitabine chemotherapy starting
in September 2002 (318 days*), a reduction in the D
content of DDW to 84 ppm in October 2002 (343 days),
and thoracic irradiation in December 2002 and January
2003. By February 2003 (465 days*) the patient had
gained 4 kg in weight. DDW treatment was terminated in
April 2003 (524 days*). During the 17.5 months of DDW
therapy, the patient enjoyed a good quality of life. He died
in January 2004, more than 2 years after his brain metas-
tases had been diagnosed and 9.1 months after he had
stopped drinking DDW.

In summary, the patient suffered from multiple cere-
bellar metastases, which led to an emergency complica-
tion of increased intracranial pressure. The primary site,
an advanced adenocarcinoma of the lung, was subse-
quently diagnosed. The patient consumed DDW for 524
days and died 797 days after the first diagnosis. The
administration of DDW along with conventional forms of
treatments resulted in CR of the brain metastases and PR
of the inoperable lung adenocarcinoma.

Patient 2

A summary of the case history of patient 2, a 54-year-old
woman, is presented in Table 3. A CT scan in July 2001
detected a 20 × 30 × 40 mm metastatic parieto-occipital
tumor, which resulted in problems with vision and moder-
ate compression of the lateral ventricle (Figure 1). The
primary site was identified in the lung: a 30 × 50 × 32 mm

SCLC at thoracic stage T2N0M0 was detected in the sec-
ond and third segments of the right lung. Aggressive com-
bined treatment of radiotherapy to the thorax and the skull
at a dose of 70 Gray each, 6 cycles of cisplatinum-etoposide
chemotherapy, and consumption of DDW containing 105
ppm D were initiated. Radiotherapy was completed in
October 2001 (89 days*) and chemotherapy in May 2002
(249 days*), whereas the first phase of DDW consump-
tion was prolonged until June 2003 (705 days*). In
October 2001 (89 days*), the occipital tumor decreased in
size to 23 × 15 × 20 mm and the compression of the lat-
eral ventricle ceased (PR; Figure 2.). In March 2002 (229
days*), the occipital tumor shrank to 16 × 13 × 15 mm in
size (PR). A chest X-ray examination revealed PR in
January 2002 (176 days*), and the patient was free of any
complaints and symptoms. The D content of DDW was
adjusted to 85 ppm at the end of March 2002 (249 days*),
and after the completion of the chemotherapy it was grad-
ually decreased to 50 ppm by December 2002 (493
days*). As a result of the prolonged DDW treatment, the
size of the tumor decreased continuously and in February
2003 (365 days*) CR was diagnosed in the primary and
the metastatic site. DDW treatment was first interrupted
for 2 months in June 2003 (705 days*) followed by treat-
ment with DDW with a D content of 75 ppm and then 62
ppm for 1½ months each. In February 2005, a CT scan
confirmed CR in the brain; residual tissue without signs of
malignancy was diagnosed in the previously affected area
(Figure 3). The next course of DDW treatment was sched-
uled in February 2005 (1290 days*) with DDW having a
D content of 105 ppm for 2 months followed by a 1-month
course of treatment with DDW containing 85 ppm D. Five
years after the diagnosis of the brain metastasis the patient
continues to lead an active life and is still in remission.

To sum up, the parieto-occipital tumor causing vision
problems developed as a metastasis of an SCLC in the

Table 2. Summary of the Case History of Patient 1

Date Status DDW Treatment Conventional Therapy Notes

November 2001 Multiplex cerebellar 105 ppm Dehydration therapy followed Increased 
metastases, NSCLC by excision of 1 metastasis intracranial pressure

December 2001 97 ppm Radiotherapy Sputum
January 2002 PR brain; PD lung 97 ppm
February 2002 89 ppm Fever
March 2002 89 ppm Chemotherapy
April 2002 CR brain 89 ppm
May 2002 CR brain; PR lung 89 ppm
August 2002 89 ppm Thoracic exploration Lung inoperable
September 2002 89 ppm Chemotherapy
October 2002 84 ppm
December 2002 84 ppm Radiotherapy (thorax)
January 2003 84 ppm Radiotherapy (thorax)
April 2003 End of DDW treatment
January 2004 The patient died

NOTES: DDW =  deuterium depleted water; NSCLC = non–small cell lung carcinoma; PR = partial response; PD =  progressive disease; CR =  complete response.
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right lung. DDW treatment was initiated concurrently
with conventional treatment, which was followed for sev-
eral years by the consumption of DDW on its own for a
total of 1331 days. The process of both the primary lung
tumor and brain metastasis resulted in CR during the
prolonged DDW administration. The patient was still
alive when the study was closed and up to the present
time she has been monitored for 1638 days.

Patient 3

Table 4 presents a summary of the case history of patient
3, a 41-year-old man. After 4 brain metastases had been
detected in December 2001, NSCLC adenocarcinoma
staged at T2N2M1 in the right lung was diagnosed result-
ing in metastasis in the adrenal gland. One cerebellar
tumor out of the 4 brain metastases was excised and then
WBI and gemcitabine-cisplatinum chemotherapy was ini-
tiated. Despite the intense treatment administered, the
illness progressed spreading to the left supraclavicular
lymph nodes. Thrombophlebitis in the leg and superior
vena cava syndrome also developed. The subsequent
prognosis was a further survival time of 3 weeks.
Treatment with DDW with a D content of 105 ppm was
initiated in January 2002 resulting in stagnation of the
brain metastases (NC). It was recommended that the D
content of the DDW be adjusted to a lower level in March
2002 (64 days*). Because of an inaccurate dilution of
DDW containing 25 ppm D, the patient drank DDW con-
taining 120 ppm D, which is even closer to the natural
level, so instead of the dose being increased, it was in fact

lowered. The D content was corrected to 62 ppm in April
2002 (109 days*). Although the illness was in its
advanced stages, the patient enjoyed a reasonable quality
of life and he could manage gentle physical exercise
(angling). A chest X-ray in May 2002 (123 days*)
detected signs of regression (PR) in the mediastinum,
whereas the primary tumor itself stagnated (NC). The D
content of the DDW was decreased to 50 ppm at the end
of May 2002 (133 days*). Chemotherapy was completed
(173 days*) and then followed by 16 courses of radio-
therapy in August 2002 (203 days*), but progression was
observed by a chest X-ray (PD). The patient experienced
pain in the legs and back and he was almost completely
unable to walk. The D content of the DDW was
decreased to 37 ppm. The patient was hospitalized and no
further information could be obtained about him, which
left us with no option but to close his file.

Briefly, the patient suffered from multiple brain metas-
tases, which caused life-threatening complications. The
primary tumor, an advanced, inoperable adenocarcinoma
in the right lower lobe of the lung, was subsequently diag-
nosed. When he joined the study, the patient’s life
expectancy was 3 weeks. DDW treatment lasting 292 days
combined with conventional therapy resulted in PR of the
lung tumor and NC of the brain metastases.

Patient 4

Patient 4 was a 61-year-old woman and a summary of her
case history is presented in Table 5. The NSCLC adeno-
carcinoma at stage T1N0M0 in the right lower lobe was

Table 3. Summary of the Case History of Patient 2

Date Status DDW Treatment Conventional Therapy Notes

July 2001 Solitary parieto-occipital 105 ppm Radiotherapy (thorax + Vision problems, predicted life 
metastasis, SCLC skull), chemotherapy expectancy of 3 months

October 2001 PR brain 105 ppm End of radiotherapy, 
chemotherapy

January 2002 PR lung 105 ppm Chemotherapy No complaints or symptoms
March 2002 PR brain continued 85 ppm Chemotherapy
May 2002 85 ppm End of chemotherapy
December 2002 PR brain continued; 50 ppm

PR lung continued
February 2003 CR brain; CR 50 ppm

lung continued
June 2003 Status idem Interrupted for 

2 months
August 2003 75 ppm
October 2003 62 ppm
December 2003 Status idem None
October 2004 Status idem None
February 2005 105 ppm
April 2005 85 ppm for 1 month
May 2006 No relapse
August 2006 No relapse The patient has led 

an active life

NOTES: DDW = deuterium depleted water; SCLC =  small cell lung carcinoma; PR =  partial response; CR = complete response.
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diagnosed and resected in June 1997. No relapse or
metastases were detected during the next 4 years.
Impairment of the cognitive functions, aphasia, headache,
and nausea developed in the summer of 2001. A CT scan
in December 2001 revealed 2 inoperable metastases caus-
ing increased intracranial pressure: one 45 × 40 mm alter-
ation in the left temporal region and a second 20-mm
tumor in the right frontoparietal region. Stereotactic brain
irradiation and treatment with DDW containing 105 ppm
D were initiated. The D content was decreased to 85 ppm
at the end of January 2002 (47 days*) and to 65 ppm in
April 2002 (121 days*). By March 2002 (90 days*), the
tumor size of both metastases (PR) had decreased and the
right frontoparietal tumor showed CR in April 2002 (121
days*). An MRI scan was first carried out in May 2002
(166 days*) and this detected multiple tumors occupying
a large area in the left temporomedial region, revealed PR

of the previously described left temporal alteration, which
had decreased to 20 × 15 × 15 mm, and confirmed CR in
the right side. The surgical excision of the temporal metas-
tasis became feasible in September 2002 (264 days*).
Prior to surgery the patient drank DDW with a D content
of 25 ppm and she was advised to interrupt DDW treat-
ment for 3 weeks. Treatment with DDW having a D con-
tent of 105 ppm was in fact resumed at the end of January
2003 (408 days*), when 2 small relapses requiring stereo-
tactic radiotherapy were detected in the brain. By March
2003 (455 days*) the patient had once again achieved PR
and was in good health. This status in the brain was main-
tained for 6 months by decreasing the D content of DDW
to 85 ppm in March (455 days*), to 75 ppm in May 2003
(508 days*), and to 62 ppm in July 2003 (577 days*). In
September 2003, (639 days*) a new 12 × 13 mm alter-
ation developed in the margin of the resection cavity (PD).

Figure 1. Anteroposterior computed tomography (CT) image of the brain metastasis from lung cancer in patient 2 before the treatment.
The anteroposterior CT image of the brain shows on the right side a metastatic parieto-occipital tumor measuring 20 × 30 × 40 mm before the combined treatment of
radiotherapy and chemotherapy supplemented with deuterium depleted water (DDW) consumption.
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Both stereotactic irradiation and treatment with DDW of
a lower D content was initiated. Although the thoracic
process had spread to the contralateral lung by November
(690 days*; PD), as a result of the aggressive treatment
consisting of DDW consumption and chemotherapy fol-
lowed by thoracic irradiation, the process was converted
into PR in February 2004 (788 days*). Permanent PD in
the brain was observed, a new brain metastasis developed
in May 2004 (885 days*; PD), and the patient suffered
from decreased consciousness. In addition to DDW ordi-
nary tap water was consumed, and the patient was advised
to change to DDW containing 25 ppm D in June 2004
(920 days*). DDW consumption was finally stopped in
July 2004 (951 days*). The patient died in September
2004, a period of 1003 days (33.4 months) after the diag-
nosis of the inoperable brain metastases.

The lung NSCLC adenocarcinoma had been excised
and the lung process had been in remission for 4 years,

when 2 cerebral metastases developed and caused serious
impairment of psychomotor speed and cognitive func-
tions. The patient was treated with DDW for 951 days
and monitored for a total of 1003 days. The combined
treatment resulted in the disappearance (CR) of one
brain metastasis and in PR of the other.

Discussion

To obtain evidence to indicate the anticancer effect of D
depletion, more than 1500 cancer patients have undergone
DDW treatment since the Hungarian National Institute of
Pharmacy authorized its application for compassionate use
in the advanced stages of cancer. The present retrospective
study was conducted on 4 patients whose brain metastasis
deriving from lung cancer was present when DDW treat-
ment started and surgery had not previously resulted in CR.

Figure 2. Anteroposterior computed tomography (CT) image of the brain metastasis from lung cancer in patient 2 after 3 months of deuterium
depleted water (DDW) consumption and the completion of radiotherapy and chemotherapy.
After 3 months of DDW consumption and completion of the combined radiotherapy and chemotherapy, the tumor decreased in size to 23 × 15 × 20 mm.
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Despite the limitations of this case-based, retrospec-
tive evaluation, the study might provide valuable informa-
tion on the new treatment modality of D depletion.
Further investigations are required to gain more insight
into the possible anticancer properties of DDW.

Lung cancer possesses a high metastatic rate to the
brain that increases the number of sufferers and the mor-
tality rate in cancer patients. The life expectancy of these
patients is limited and as a consequence of aggressive con-
ventional treatment, serious side effects may also occur.22

DDW treatment itself did not cause serious side effects.
The anticancer effect and the safety of D depletion were
also confirmed in a human phase II clinical trial on
prostate cancer.18 Although transient side effects might
have occurred when DDW consumption was initiated or
when the D content of DDW was reduced, all of these
events ceased spontaneously at each given dose of DDW.

Patients with brain metastases are also at risk of several
major medical complications that are not side effects.22

These complications, such as increased intracranial pres-
sure, superior vena cava syndrome, and thrombophlebitis,
were observed in the present study. In spite of the
advanced primary tumor and/or the multiple brain metas-
tases accompanied by serious concomitant syndromes, the
status of all involved patients improved remarkably when
they consumed DDW in addition to conventional forms of
treatment. The combined treatment resulted in CR or PR
of the brain metastases or halted the continuous progres-
sion that could not have been stopped using conventional
forms of treatment on their own. The evaluation also
showed that the patients achieved a remarkably long sur-
vival time. As far as we are aware, survival times of 9.7,
26.6, 33.4, and 54.6 months are unique in the annals of
brain metastases from lung tumors.

Figure 3. Anteroposterior computed tomography (CT) image of the brain metastasis from lung cancer in patient 2 during the prolonged deuterium
depleted water (DDW) consumption, 1290 days after the first diagnosis.
As a result of the prolonged DDW consumption after the completion of the radiotherapy and chemotherapy, complete remission with residual tissue is shown in the
affected area.
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Table 4. Summary of the Case History of Patient 3

Date Status DDW Treatment Conventional Therapy Notes

December 2001 4 brain metastases, NSCLC, None Excision of 1 brain metastasis, 
adrenal gland metastasis whole brain irradiation, 

chemotherapy
December 2001 PD, spreading to the left None Chemotherapy Predicted life 

supraclavicular lymph node, expectancy of 3 weeks
superior caval vein syndrome

January 2002 105 ppm Chemotherapy
March 2002 120 ppm Chemotherapy

(inappropriate 
dilution)

April 2002 62 ppm Chemotherapy The patient led active
life, endured gentle
physical exercise

May 2002 PR mediastinum, 50 ppm Chemotherapy
NC lung

August 2002 PD lung and 37 ppm End of chemotherapy, End of follow-up
mediastinum radiotherapy (thorax)

NOTES: DDW =  deuterium depleted water; NSCLC = non–small cell lung carcinoma; PD = progressive disease; PR = partial response; NC = no change.

Table 5. Summary of the Case History of Patient 4

Date Status DDW Treatment Conventional Therapy Notes

December 2001 2 brain metastases (left 105 ppm Dehydration, stereotactic NSCLC in remission for 4 years, 
temporal and right irradiation increased intracranial 
frontoparietal), inoperable pressure

January 2002 85 ppm
March 2002 PR both brain metastases 65 ppm
April 2002 PR left temporal, CR right 65 ppm

frontoparietal metastasis
May 2002 PR brain continued 65 ppm
August 2002 PR brain continued 65 ppm Reasonable physical status
September 2002 PR brain continued 25 ppm and then Excision of the left 

interruption temporal tumor
January 2003 PD brain, 2 new 105 ppm Stereotactic brain 

metastases irradiation
March 2003 PR brain 85 ppm
May 2003 NC brain 75 ppm
July 2003 62 ppm
September 2003 PD increase in size, 62 ppm Stereotactic brain 

new brain metastasis irradiation
November 2003 PD contralateral lung 62 ppm Chemotherapy, thoracic 

metastasis irradiation
February 2004 PR lung 62 ppm Chemotherapy, thoracic 

irradiation
May 2004 PD new brain 62 ppm End of chemotherapy 

metastasis and radiotherapy
June 2004 25 ppm
July 2004 Slow, but End of DDW 

continuous PD treatment
September 2004 The patient died

NOTES: DDW = deuterium depleted water; NSCLC =  non–small cell lung carcinoma; PR =  partial response; CR =  complete response; PD = progressive disease; NC =
no change.
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Conclusion

We suggest that the integration of DDW treatment into
conventional forms of therapies might provide a new ther-
apeutic option for cancer patients, including those with
advanced primary lung cancer and/or multiple brain
metastases.
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