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In the present study, DynabeadsCD4 obtained by using
the original protocol also showed a good result (see Table 1).
During the operation, we found 2 problems with the original
protocol, however. One was the transfer of 200 L of blood
from 500 wL of blood to a new tube after monocyte depletion.
This step might lead to inaccurate results because we could not
mix the blood well while the tube was on the Dynal MPC-S.
The other was that too many free Dynabeads {which did not
attach to CD4 cells) and red blood cells were identified when
the cells were counted under a light microscope. This might be
the reason for recommending lysis of the cells, staining the
nuclei, and using a fluorescent microscope in the last step of
the original protocol. In our modified protocol, the entire
sample was transferred to a new tube after monocyte depletion,
The number of free Dynabeads decreased after the volume of
CD4 Dynabeads was reduced. Furthermore, we washed the
sample 4 times after CD4 cell separation in spite of the original
protocol recommending washing only twice. The red blood
cells could be almost completely removed by 4 washes,
especially when the washing buffer had been discarded com-
pletely at each wash, These modifications made a direct count
under a light microscope possible.

After reduction of the volume of Dynabeads used in the
assay, the cost of reagents used for analysis of 1 sample
decreased to less than $1.00. Thus, the total cost of 1 CD4
count, including other disposable materials such as syringes,
tubes, and tips, could be less than $3.00.

In conclusion, the present study demonstrated that our
final modified protocol of Dynabeads assay could be used as
a good alternative to flow cytometry with sufficient accuracy,
reliability, and simplicity at a reasonable cost. Therefore, the
assay could be suitable for monitoring ART in resource-
limited settings.
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Viral Load of Human Herpesvirus 8 (HHV-8) in the
Circulatory Blood Cells Correlates with Clinical
Progression in a Patient with HHV-8-associated Solid
Lymphoma with AIDS-associated Kaposi’s Sarcoma
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We encountered a case of & rupidly progressive HHV-§-associated solid lymphoma with AIDS-
associated Kaposi's sarcoma (KS). HHV-83 DNA load in whole blood cells was analyzed
quantitatively by real-time PCR using amplification of the HHV-8-encoded ORF26 gene. Ours is
the first observation that the rapid increase in the HHV-8 viral load (from 1.9 x 10° copies/ug to
1.6 x L0® copies/ug in 40 days) in conjunction with low CD4 + cell counts was accompanied by an
accelerated clinical disease progression. The results indicate that the quantity of circulating HHV-8 is
measurable with real-time PCR and can provide clinically uscful information.

Kevwords: HHV-8-associated solid Iymphomé: HHV-§; Viral load; ORF26; Real-time PCR

INTRODUCTION

Human herpesvirus-8 (HHV-8) is etiologically linked to
Kaposi's sarcoma (KS) the most common malignancy in
patients with ATDS [1.2]. HHV-8 DNA is consistently
found in KS tissues, and is detected in peripheral blood
mononuclear cells (PBMC) of human immunodeficiency
virus (HIV)-infected individuals [3.4]. Detection of HHV-
8§ DNA in PBMC from HIV type l-infected persons is
associated with an increased risk of subsequent develop-
ment of KS§ [4.5] and with the clinical stage of KS [5,6].
AlDS-assoctated primary effusion lymphoma (PEL,
body-cavity based lymphoma), a distinct subtype of
non-Hodgkin's lymphoma (NHL). is another HHV-8-
associated neoplasm, which is typically presemt as a
malignant effusion without solid tumor masses in the
body cavity of AIDS patients [7]. Recently. solid organ
involvement of HHV-8-associated lymphomas has also
been reported in some AIDS patients {8—11]. HHV-8-
associated solid lymphomas were characterized by
expressing CD30, exhibiting anaplastic large cell

morphology and carrying clonal immunoglubulin gene
rearrangement that indicates B-cell origin despite the
usugl presence of a non-specific immunophenotype.
HHV-8 DNA and latency-associated nuclear antigen
{(LANA) have been detected in lymphoma cells from
HHYV-8-associated solid lymphoma patients. Epstein-barr
virus (EBV} co-infection was also found in most of these
patients. There have been no reports, however, of an
elevated HHV-8 DNA load in serum nor in whole blood
cells with HHV-8-associated solid lymphoma in AIDS
patients. Yamamoto [12] reported a case of rapidly
progressive  HHV-8-associated solid lymphoma with
anaplastic large cell morphology followed by systemic
KS. which is complemented by our kinetic study of the
HHYV-8 DNA load and CD4 + cell counts in blood cells
in the same patient. The quantitative real-time PCR
(Tagman PCR) technique provides an accurate and
reproducible measurement of the level of HHV-§ in the
circulatory blood cells. We used this technique to
quantify the HHV-8 DNA load in whole blood cells.
Ours is the first report of the correlation between a rapid
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increase of HHV-8 viral load in conjunction with low
CD4 + cell counts and disease progression.

CASE REPORT

Patient History

The clinical history, as well as the physical and laboratory
findings including treatment modalities of this patient
were described previously [12]. The patient was a 30-year-
old Caucasian male with homosexual behavior and
intravenous drug use history for 10 years. He had a 6-
year HIV-] infection history but did not contract any
opportunistic infections until red spots were found on the
skin of the arms, chest and abdomen and later on
diagnosed as KS. Upon diagnosis with K8, the CD4 +
cell count was 75/ul and HIV-1 plasma viral load was
431,992 copies/ml. He was transferred to the AIDS
Clinical Center of the International Medical Center of
Japan in Tokyo due to loss of consciousness, where
Highly Active Antiretroviral Therapy (HAART) was
stopped because he was unconscious, KS lesions were
observed on his whole body. Liposomal doxorubicin
{20 ng/m®) was administered twice intravenously to treat
KS. Whole blood cells were obtained before and after
chemotherapy and the purified DNA was used for HHV-
8 DNA quantification by means of real-time PCR. Biopsy
results from the enlarged axillary and cervical lymph
nodes showed larpe cell lymphoma morpheology, HHV-8
and Epstein-Barr virus (EBY) producing proteins were
detected in the lymphoma cells. Enzyme immunoassay
{EIA) and immunofluorescence assay (TFA) were negative
for the serum anti-HHV-8 antibody, The patient died 6
days after the induction of a CHOP regimen [12]. In
autopsy, lymphoma cells were found not only in the
cervical, mediastinal and inguinal lymph nodes, but also
in the spleen, tonsils, gastrointestinal mucosa, lungs,
adrenal glands and bone marrow. The lymphoma cells
displayed anaplastic large blastic cell morphology and
had an undeterminant phenotype. In immunohistochem-
istry, CD30-positive, CD43-positive, CD45RO-positive,
CDA45-positive. CD4-negative, CD5-negative, CD8-nega-
tive, CD15-negative and CD20-negative were detected in
the lymphoma cells. Also, HHV-8-encoded LANA was

expressed in most lymphoma cells, EBV-encoded small
RNA-1 (EBER-1) was expressed in some lymphoma cells
by in sine hybridization. KS was found in skin and peri-
lymph node soft tissue in the inguinal region.

Establishment of Quantitative Real-time PCR Assay
for HHV-8-Encoded ORF26 Gene

The amount of HHV-8 DNA purified from whole blood
cells was determined by real-time PCR using amplification
of the conserved region of the open reading frame (ORF)
26 gene. The primers and probe of ORF26 were conducted
by the method described by White [13]. The amount of
human genomic DNA present in the same sample was also
determined by real-time PCR using amplification of the
human GAPDH (glyceraldehyde-3-phosphate dehydro-
genase) gene. The quantification of human GAPDH was
used to normalize the target DNA. The primers and
probes used to quantify ORF26 and GAPDH are shown
in Table I. Quantitative real-time PCR was performed in
duplicate with the aid of the Tagman Universal PCR
Master Mix kit and the PE Biosystem 5700 sequence
detector {Applied Biosystems, Foster City, CA. USA) in
accordance with the manufacturer’s protocol. Briefly, the
reaction volume of 50 pl contained 25 ul of 2 x master
buffer, 15 pmoles of 1 of primers, 10 pmoles of the dual-
labeled probe. and 0.1 gg DNA of | of samples to be
tested. All assays showed a linear relationship between the
value of threshold cycle (Ct) for standards and the
logarithm of the amount of ORF26 DNA added to the
reaction. The PCR products were further examined by
acrylamide gel electrophoresis for confirmation of specific
HHV-§ DNA amplification.

Relationship Analysis of HHVY-8 DNA Load, CD4 +
cell Counts and Clinical Course

Real-time quantitative PCR of the HHV-8 ORF26 gene
showed that the HHV-8 DNA load in whole blood cell
was constitutively high (1.9 x 10* copies/ug) at the
beginning of anti-KS therapy (Liposomal doxorubicin,
20 mg/m?) (Fig. 1), while the CD4 + cell count was very
low (32/ul} even though the patient had been treated with
HAART. Systemic KS treatment with liposomal doxor-
ubicin (20 ng/m?} was administered twice intravenously

TABLE1 Oligonucleotide primers used for real-lime PCR assay

Name Position® Pelarity Sequence®

Taq26F 379 399 Sense S-CTCGAATCCAACGGATTTGAC-Y
Tay26R C433 452 Antisense ¥-TGCTGCAGAATAGCGTGCC-¥
Probel6 110 429 Sense $-F-CCATGCGTCGTGCCGCAGCA-T-3
GapdhF 6 24 Sense Y-GAAGGTGAAGGTCGGAGTC-Y
GapdhR 212 2% Antisense S-GAAGATGGTGATGGGATTTC-Y
GupdhP 183 22 Antisense F-J-CAAGCTTCCCGTTCTCAGCC-T-¥

*Numbers indicate nucleatide position of the ORF26 and GAPDH sequence.
"F, FAM reporter dye; T. TAMRA quencher dye: J. Joe reporter dye.
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FIGURE | The relationship between HHV-& viral load in whole blood

cells und CD4 + cell counts on the one hand. and clinical course on the
other in an HHV-8-associated solid lymphoma patient with ATDS-KS.
DOXO.1: first administration of Liposomal Doxorubicine DOX0.2:
second administration of Liposoinal Doxorubicin.

with a 12-day interval. During treatment, right axillary
and left cervical lymph nodes grew to 2 and 3-5 cm in
diameter. respectively. The HHV-8 viral load was
increased to 4.7 x 10" copies/ug shortly after the first
course of treatment. Examination of biopsy material from
these lymph nodes showed large cell lymphoma morphol-

ogy. and the lymphoma spread rapidly to the eyelids. neck
" and arms, which appeared as growing lymphuadenopathy.
The HHV-8 viral load increased to 1.3 x 10 copies/ug
during the first week after the second treatment course.
Since the rapidly progressive lymphoma did not respond
to liposomal doxorubicin, a CHOP regimen consisting of
prednisolone (120 mg), doxorubicin (30 mg; reduced by
30% due to the co-existing thrombocytopenia), vinctistine
(2 mg. reduced by 7.4%) and cyclophosphamide {750 mg.
reduced by 30%) was administered. However, the level of
HHV-8 continued to increase to 3.9 x 10° copies/ug in a
blood sample obtained a few days after CHOP adminis-
tration, while the CD4 + cell counts remained low (29/d).
The patient died 6 days after the induction of the CHOP
regimen, In the final sample obtained 2 days before the
patient died, the HHV-8 viral load was 1.6 x 10° copies/
jig. and the CD4 + cell counts were reduced to 12/ul. In
addition, neither effusion lymphoma nor lymphocytic
leukemia was detected in this patient during the whole
clinical course. Overall, the HHV-8 DNA load in the
whole blood cells increased by a factor of about 100
despite the therapy for KS, while the CD4 + cell counts
stayed low during the progression of the lymphoma (Fig.
1). All of the real-time PCR products were confirmed as
specific and the amplified product wus verified as correct
by acrylamide gel electrophoresis (Fig. 2).

Iimmunohistochemical Studies

Immunohistochemistry was  performed as described
previously [14]. After endogenous peroxidase was blocked
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FIGURE 2 Specific amplification of reul-time PCR products corre-
sponding to HHV-8-encoded ORF26 gene and GAPDH internal control
was confirmed by gel electrophoresis. The control was BCBL-1 (a B cell
line derived from body-cavitv-based lymphoma. which is Jatently infected
with HHV-8) derived DNA. 7,7, 7/15, 7,26, 8,9 and 8,16 represent dates
when whole blood cells were obtained from the patient.

with methanol-0.6% H0. for 30 min at room tempera-
ture. the anti-ORF50 or anti-ORF359 polyclonal anti-
bodies  were allowed to  react at  4°C.
Immunchistochemical staining showed that lymphoma
cells expressing HHV-8 encoded ORF50 and ORF59
(Fig. 3a.b) antigens in the cells’ nuclei. This finding
suggests that HHV-8 replication did occur in the tumor
mass of this patient.

DISCUSSION

Our observation of a nearly 100-fold increase of the
HHV-8 DNA load in whole blood cells within 40 days
and the detection of HHV-8 lIytic protein in the
lymphoma cells indicate that HHV-8 replicates in HHV-
8-associated solid lymphoma with AIDS-associated KS.
HHV-8 is ctiologically associated with KS. primary
effusion lymphoma (PEL) and multicentric Castleman’s
disease (MCD). The HHV-8-associated solid lymphoma
has recently been proposed as a new type of lymphoma. It
is a solid lymphoma and is often complicated with other
HHYV-8-associated diseases such as KS [8]. HHV-8
usuzlly establishes latent infection in the natural host
cells. Activation of HHV-8 replication in the latently
infected cells. reflecting an increase in HHV-8 DNA load.
is responsible for viral spread and presumed to contribute
to the development of HHV-8-associated diseases [13]. It
has been reported that detection of HHV-8 DNA in
PBMC from HIV type l-infected persons is associated
with an increased risk of subsequent development of KS
[4.5]) and with KS disease progression [5.6]. Some studies
have suggested quantification of the HHV-8 viral load
might be useful for monitoring the therapeutic response
of patients with HHV-8-associated diseases [16]. Poor
prognosis is common among cases of HHV-8-associated
lymphoma. Liposomal doxorubicin and the CHOP
regimen are first-line agents for the treatment of KS§
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FIGURE 3 Immunchistochemical staining showed that the lymphoma
cells of this patient expressed HHV-8 encoded ORF50 {A) and ORF59
(B) antigens in the cells’ nuclei. Specimens were obtained at autopsy.

and lymphoma, but were not able to suppress the
progression of the disease in our patient, as evidenced
by the nearly 100-fold increase in the HHV-8 viral load
during the 40 days of chemotherapy. and by the rapid
lymphoma progression. The clinical deterioration seen in
our patient accompanied by the increase in the HHV-§
viral load suggests that HHV-8 replication had occurred
in this patient. and that HHV-8 had been involved in
lymphoma progression. Our finding that detection of high
load HHV-8 DNA is associated with lower CD4 + cell
counts is consistent with data reported by others [4].
providing further evidence that advanced immunosup-
pression is responsible for HHV-8 replication and
development of lymphoma as well as KS. Co-infection
with HIV may also affect HHV-8 replication and HHV-8-
associated disorders through cytokine production and
HIV-1 Tat protein secretion from HIV-infected cells [17 -
19]. Interferon y (IFNy) and oncostatin M (QSM)
reportedly induce HHV-8 replication [20-21]. We have
found that IL-6 activates HHV-§ replication in PEL-
derived BCBL-1 cells [15). In addition. EBV coinfection
reported in most cases of HHV-8-associated solid

lymphoma sugeests HHV-8 may act in conjunction with
EBV in the progression of lymphoma. However, our
previous publication of this case suggested that HHV-8,
rather than EBYV, is the main viral agent associated with
the pathogenesis of lymphoma in the patient [12]. EBV
co-infection found in our patient probably contributed to
the progression of HIV infection and the loss of
functional immune responses,

In summary, our results suggest that the HHV-8 viral
load in whole blood cells measured by real-time
quantitative PCR may be useful for monitoring the
response to therapies used to treat HHV-8-associated
diseases. Further investigation is needed to identify the
precise role of HHV-8 as well as inflammatory cytokines
in HHV-8-associated solid lymphoma.
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Abstract We studied changes in toxin-producing genes and
drug susceptibility in Staphylococcus aureus isolated from
blood cultures at the University of Tokyo Hospital between
1980-1984 (six mecA gene-positive methicillin resistant
S. anrens [MRSA] strains and 20 mecA gene-negative
methicillin-susceptible S. aurens [MSSA] strains) and 1999
(11 MRSA and 20 MSSA strains). The prevalence of strains
with toxin-producing genes increased from 66.7% to 90.9%
in MRSA, and from 30.0% to 55.0% in MSSA during the
interval. Among toxin-producing gene-positive §. anreus,
the dominant strains shifted from those with the entero-
toxin (ET) — A gene in 1980-1984 to those with both the
toxic shock syndrome toxin-1 and the ET-C genes in 1999,
All strains were susceptible to vancomycin and teicoplanin.
Mupirocin and arbekacin inhibited all strains at concentra-
tions of less than or equal to 0.5pg/ml and 4pg/ml, respec-
tively. More than half of the MRSA strains in 1999 were
considered to be nonsusceptible to flomoxef. Because
almost all MRSA and more than half of MSSA among
recently isolated strains possessed the toxin-producing
genes, we should pay attention to whether toxin-related
diseases caused by MRSA and MSSA are increasing.
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Introduction

Staphylococcus aureus is an important human pathogen
causing infections involving the skin, soft tissues, lung,
bone, and endocardium.” The drug susceptibility of and
toxin production by the organism provide important clues
for the treatment of these infections. These characteristics
of §. aureus isolated at the University of Tokyo Hospital in
1982 and 1992 have been reported previously.” However,
the strains reported in that study were collected from vari-
ous specimens that contained both organisms from infected
patients and colonized organisms. In the present study,
therefore, we focused on organisms isolated from blood
cultures at the hospital and examined changes in their
characteristics,

Materials and methods

We examined 26 §. aureus strains isolated from the blood in
19801984, which were the oldest strains available for the
present study, and 31 strains isolated in 1999, The strains
were reconfirmed with a gram stain test, a catalase test, a
coagulase test,! and VITEC Gram Positive Identification
Cards (Japan bioMérieux, Tokyo, Japan). Suspected S.
aureus strains with an ambiguous result on these tests were
confirmed with a Slidex Staph Kit (Japan bioMérieux).
When an organism was isolated repeatedly from the same
patient within a year, the oldest isolate was used. In the
present study, we defined methicillin-resistant S. aureus
(MRSA) and methicillin-susceptible S. aureus (MSSA) as S.
aureus with and without the mecA gene, respectively. The
mecA gene was detected with a polymerase chain reaction
method described by Hiramatsu et al.® Genes for toxic
shock syndrome toxin-1 (TSST-1) and enterotoxin A, B, C,
D, and E (ET-A, ET-B, ET-C, ET-D, and ET-E) were
amplified with the Toxic Shock Syndrome Toxin Gene De-
tection Primer Set TST-1 and 2 and the 8. aureus ET Gene
Detection Primer Set SEA-1 and 2, SEB-1 and 2, SEC-1



and 2, SED-1 and 2, and SEE-1 and 2 (Takara Shuzo,
Tokyo, Japan), respectively, and detected according to the
manufacturer’s instructions. The minimum inhibitory con-
centrations (MICs) of oxacillin, vancomycin, teicoplanin,
mupirocin, arbekacin, and flomoxef were examined with
the microbroth dilution method recommended by the Japa-
nese Society of Chemotherapy,’ and interpreted according
to the criteria of the National Committee for Clinical Labo-
ratory Standards,” or other descriptions (mupirocin:” =2 pg/
ml, susceptible; =4pg/ml, resistant; arbekacin® =2pg/ml,
susceptible; =4pug/ml, resistant; flomoxef =8pg/ml,
susceptible; 16pg/ml, intermediately-resistant; =32pg/ml,
resistant).

Results and discussion

The mecA gene was detected in 6 of the 26 strains (23.1%)
in 1980-1984 and in 11 of the 31 strains {35.5%) in 1999.
There was one mecA gene-positive but oxacillin-susceptible
strain in 1980-1984. All oxacillin-resistant S. anreus strains
were mecA gene-positive. Toxin genes were detected in 4 of
the 6 MRSA (66.7%) and 6 of the 20 MSSA strains (30.0%)
in 1980-1984 and in 10 of the 11 MRSA strains (90.9%) and
11 of the 20 MSSA strains (55.0%} in 1999 (Table 1). The
total number of S. aureus strains with toxin-producing genes
increased significantly during the interval (P = 0.026;
y? test). In the period 1980~1984. the E7-A gene was the
most frequent gene, found in 3 of the 4 toxin-gene-positive
MRSA strains and 4 of the 6 toxin-gene-positive MSSA
strains. Only 1 MRSA strain and no MSSA strain in the
period had both TSST-I and ET-C genes. In 1999, on the
contrary, all 10 toxin-gene-positive MRSA strains and 5 of
the 11 toxin gene-positive MSSA strains possessed both of
these toxin genes (Table 1). Previous studies in Japan re-
ported that the dominant MRSA strains shifted from those
producing ET-A to those producing both TSST-1 and ET-C
in about 1990, that MRSA strains producing the two
toxin proteins prevailed in the 1990s,"”" and that around
half of MSSA strains in the 1990s were toxin-producing
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strains.*"! Qur results indicate that, in the late 19905, MRSA
strains producing both TSST-1 and ET-C were strongly
dominant and the prevalence of toxin-producing MSSA
strains, although lower than that of toxin-producing MRSA
strains, had also increased, to more than 50%.

All of the examined §. aureus strains were susceptible to
vancomycin, teicoplanin, and mupirocin. Two strains, one
MRSA and one MSSA in 1999, were resistant to arbekacin,
inhibited at a concentration of 4g/ml. However, because
we applied the breakpoint for respiratory tract infection
recommended by the Japan Society of Chemotherapy® for
interpretation of the MIC, it is unclear whether the two
strains isolated from blood culture could be definitely inter-
preted as resistant to the drug. Although MRSA strains
in 1980-1984 and all MSSA strains were susceptible to
flomoxef, only 2 of the 11 MRSA strains in 1999 were sus-
ceptible to the drug. Therefore, now, flomoxef can hardly
be used for the treatment of MRSA infection. The ranges
and 50%, and 90% values for the MICs of the antibiotics for
MRSA and MSSA in each period are listed in Table 2.

Table 1. Occurrence of toxin-producing genes

Toxin types’ Numbers of strains (%)

19801984 1999

MRSA  MSSA MRSA MSSA
TSST-1 - - - 1(50)
TSST-1and ET-C 1 (167) - 10(209) 35250
ET-A 3(500)  3(150) - 10350
ET-B - - - 3(150)
ET-C - 1050 - -
ET-D - 1(5.0) - -
ET-E - - - -
ET-A and ET-B - 1(5m - 1(350)
ND 2(333)  14(700) 1¢9.0) 9 (45.0)
Total 6(100) 20 (1001 11(100)  20(100)

MRSA. methicillin-resistant Staphiylococcus anreus (with mecA genek:
MSSA. methicillin-susceptible §. atreus (without mecA gene)
*TSST-1. toxic shock syndrome toxin-1: ET-A, enterotoxin A: ET-B.
enterotoxin B; ET-C. enterotoxin C: ET-D, enterotoxin D: ET-E.
enterotoxin E: ND. not dectected

" Year(s) of isolation

Table 2. Ranges and 50% and 90% MIC values in MRSA and MSSA

Organism Antibiotic MIC
1980-1984° 1999
Range 50% 90% Range 50% M
MRSA Vancomyein 0.5-1 1 0.5-1 I 1
Teicoplanin 0.25-2 5 2 0.25-2 1 2
Mupirocin 0.25-0.5 0.25 0.5 0.13-0.25 0.13 0,23
Arbekacin =(L06-1 1 .25 1 2
Flomoxef 0.5-8 8 8-128 16 o4
MSSA Vancomyein 0.5-1 1 1-2 i 2
Teicoplanin 0.13-2 1 0.5-2 1 2
Mupirocin =0.00-0.3 0.25 0.5 =0,060-0.3 013 0.25
Arbekacin =0.00-2 0.25 0.5 025~ 0.5 1
Flomoxef 0.13-1 0.5 0.23-1 0.5 0.5

MIC, minimum inhibitory concentration
"Year(s) of isolation
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Today, only limited numbers of antibiotics are effective
for overcoming MRSA infection. In addition, almost all
of the recently isolated MRSA strains possessed toxin-
producing genes. The prevalence of strains with toxin-
preducing genes is also increasing among MSSA strains.
Therefore, we should pay attention to whether toxin-
related diseases caused by MRSA and MSSA strains may
increase in the future, and we should encourage the promo-
tion of infection control practices to prevent expansion of
the strains.
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Summary: The aim of this study is to evaluate the discriminative properties of the
Multidimensional Quality of Life Questionnaire for HIV infection (MQoL-HIV) and
to determine those factors contributing to the health-related quality of life (HRQoL) of
HIV-1 infected persons living in Japan. The MQoL-HIV, the Nottingham Health Profile
(NHP) as a generic instrument, and the Center for Epidemiologic Studies-Depression
Scale (CES-D) as a psychological measure were administered in 375 patients as a
multiple-centre study. The score distribution of the MQoL-HIV showed a unimodal
distribution. The Cronbach’s « coefficient scored more than 0.7 in seven out of
10 domains, but was low in both the physical functioning and sexual functioning
domains. There was a strong correlation between the CES-D and MQoL-HIV index
scores (R-0.73). Relatively high coefficient values were found between psychiatric and
nervous symptoms and the index score (R=—-0.60). In total, the MQoL-HIV may possess
discriminative properties.

Keywords: health-related quality of life, Multidimensional Quality of Life Questionnaire for
HIV/AIDS, Nottingham Health Profile

Introduction

HIV/AIDS is an infectious disease that is also
considered to be a chronic disorder. The health-
related quality of life (HRQoL) or health status has
become an important consideration in the treat-
ment of patients with chronic disorders. The
purpose of medical intervention for chronic dis-
orders is defined as improvement in both the
quantity and quality of life. The former corre-
sponds to an improvement in mortality, whereas
the latter indicates improvement in the HRQoL.
The importance of HRQoL as a health index,
especially in the evaluation of health care services
for treatment of chronic disorders, has long been

Correspondence to: Shinichi Oka MD, Director, AIDS Clinical Centre
Intemnational Medical Centre of Japan, 1-21-1, Toyama, Shinjuku-ku,
Tokyo 162-8655, Japan

E-mail: oka@imcj.hosp.go.jp

*Contributors to the QoL Research Group are listed in the Appendix

emphasized. However, there have been few reports
examining the HRQolL. of AIDS patients.

This disease is thought to be significantly
influenced by social and cultural background.
When compared with Western countries, the
prevalence of HIV infection is low in Japanl, A
rare disease in a closed society like Japan may
easily lead to prejudice by the general public
against AIDS patients and asymptomatic carriers
(AC), resulting in the patients experiencing social
isolation. Several disease-specific instruments to
measure HRQoL for AIDS patients have been
developed and validated in the literature?”. Smith
and colleagues developed the Multidimensional
Quality of Life Questionnaire for HIV/AIDS
(MQoL-HIV), which is one of the most compre-
hensive disease-specific measures currently avail-
able for evaluating HIV/AIDS®. We first initiated
our study to establish a Japanese version of the
MQoL-HIV. Ultimately, the goal was to investigate
the contributions of symptoms, laboratory findings,
and psychosocial status to the HRQoL of AIDS
patients to highlight the characteristics of the
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MQoL-HIV, and to identify its most influential
factors.

Materials and methods

Translation of the MQol-HIV

The MQoL-HIV was translated into Japanese in
accordance with standardized methodology®. After
obtaining from the author permission to translate
the MQoL-HIV, the translation followed an estab-
lished forward-backward translation procedure,
with both independent and counter translations.
Briefly, two researchers with clinical experience in
treating AIDS patients independently translated
the questionnaire into Japanese. These two transla-
tions were then proofread by a specialist (KN). A
native English speaker who is fluent in Japanese
but who has no medical experience translated the
questionnaire back into English, and then this
English translation was again translated into
Japanese and carefully examined. Finally, 10
physicians who are routinely engaged in treating
AIDS patients reviewed the questionnaire, and
based on these reviews, the specialist finalized the
Japanese translation.

The ethics committee of the International
Medical Centre of Japan approved this study
(IMCJ-H12-27).

Patients in a cross-sectional study

A total of 423 consecutive patients with HIV/AIDS
from the AIDS Clinical Centre, International
Medical Centre of Japan and eight other regional
HIV treatment hospitals in Japan were recruited for
this cross-sectional study from January to May
2000. All eligible patients completed all of the
examinations described below, and an informed
consent was obtained from each patient.

The patients were requested to complete a self-
administered booklet. This booklet included the
Japanese versions of the MQoL-HIV and the
Nottingham Health Profile (NHP) for health status
measurements®, and the Japanese version of the
Center for Epidemiologic Studies-Depression Scale
(CES-D) for psychological evaluation!®. In addi-
tion, the booklet included questions concerning
personal issues such as disclosure of the HIV
infection to others, employment status, and sup-
port from others, as an evaluation of their lifestyle
and social background. Lastly, the booklet included
questions concerning subjective symptoms.

For the subjective symptom analysis, 46 typical
subjective symptoms of AIDS patients " were
selected from published reports. We used a five-
point Lickert scale ranging from ‘having no
problem’ to ‘having serious problems’ to obtain
answers. We then classified the answers into two
categories: ‘1, with symptoms’ and ‘2, without
symptoms’. Patients who answered ‘having a

problem’ and ‘having a serious problem’ were
grouped into the former category, whereas patients
who chose any other answers were grouped into
the latter. The results indicated that the patients
with lower scores had more self-reported
symptoms. In addition to the self-administered
questionnaires, the following laboratory findings
were recorded by coordinating nurses from
individual medical records: age, gender, infectious
route {blood product transfusion or sexual relation-
ship), stage of disease (AC or AIDS), the presence
or absence of treatment with anti-HIV drugs at the
time of the examination, co-morbidity, CD4-
positive lymphocyte count, and HIV-RNA levels.
Furthermore, the attending nurses’ opinions on the
functional capacity of the patients were expressed
by the Karnofsky Performance Status Scale (KPSS).
The scale has a range of values from 0-100, where 0
means the patient is dead and 100 means the
patient is healthy.

Assessment of HRQoL and psychological status

The HRQoL was measured by the MQoL-HIV?, a
disease-specific instrument, and the NHP® a
generic instrument. The MQoL-HIV is a self-
administered questionnaire consisting of the
following 10 domains, totalling 40 items: mental
health, physical health, physical functioning, social
functioning, social support, cognitive functioning,
financial status, partner intimacy, sexual function-
ing, and medical service (Table 1). Each domain
consists of four items, and each item has seven
response options. The score from each domain
ranged from four to 28, and a lower score indicated
a poorer HRQoL. In addition, we used a score
range of 12 to 84 calculated from the equation,
Mental healthx2+Physical functioning, as the
index score for the overall HRQoL.

The NHP is a self-administered questionnaire
composed of two sections containing 45 items. In
the present study, only the first section with 38
items was used to assess the following: energy
(three itemns), pain (eight items), emotional reaction
(nine items), sleep (five items), social isolation (five
items), and physical mobility (eight items). All
items have a yes/no answer format. The dimension
scores ranged from 0-100. The higher the NHP
score, the greater the health problems for that
patient.

To assess the psychological status, a previously
validated Japanese version of the CES-D was used
for evaluating the patients’ depression status!®. The
scores ranged from 0-60 with, 16 being the cut-off
point. A score of 15 or less was regarded as normal,
and a score of 16 or more as depression. Depression
was classified into three categories according to the
scores: mild (16-20), medium (21-30), and severe
{over 31).
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Table 1. Patient characteristics in 375 persons with HIV/AIDS

Mean+5D Range
Age (years) 36.5+10.3 20-74
CD4+ lymphocytes (/ml) 4091227 2-1224
HIV-RNA (copies/mL) 11334452968 < 400-680000
CES-D 16+12 0-60

Number (%)

Female 31(8)
Stage

Asymptomatic carrier 299 (80}

AIDS 76 (20)
Infection route

Blood products 122 (33)

MSM 175 (47)

Heterosexual 68 (18)
Disclosure of HIV infection 314 (84)
Getting support 340 (91)
Having a job 265 (71)
Complications 200 (53)
No ongoing HIV treatment 69 (18)

CES-D = Center for Epidemiologic Studies-Depression Scale; MSM=men who have
sex with men

Statistical analysis

All results are presented as means +SD. Pearson’s
correlation test was used to analyse the relationship
between two sets of data, and a P value of <0.05
was considered to be statistically significant. In
addition, calculating the Cronbach’s a coefficient
enabled us to assess the internal consistency!!.
Factor analysis techniques were used to reduce
or rearrange large sets of symptoms into smaller
sets of factors of related symptoms!? All 46
symptoms were included in the analysis, and a
maximum likelihood iterative solution was used. In
this analysis, a matrix of correlation values between
the variables was created, and then the data were
transformed into linear combinations of variables
that shared common variance between the
measures. The correlation between the original
variables and the linear combinations or factors is

called factor loading. The factors were interpreted
and defined based on which variables were highly
loaded on each factor. The relationships between
these factor scores and the index scores and the
scores from the 10 domains of the MQoL-HIV were
analysed, accordingly.

To identify those variables which influenced the
index score and the scores from the 10 domains of the
MQoL-HIV, a backward stepwise multiple logistic
regression analysis was conducted, as previously
described elsewhere!®. The dependent variables
included scores from each domain and the index
score of the MQoL-HIV. The independent variables
were selected from those variables that were
significantly correlated with the MQoL-HIV scores,
but were not strongly correlated with each other. The
independent variables were as follows: age (years),
gender (1: male, 2: female), infectious route (1: blood
product transfusion, 2: sexual transmission), stage of
disease (1:AC, 2: AIDS), HIV treatment (1: currently
under treatment, 2: currently not under treatment),
complications (1: present, 2: absent), CES-D (0-60),
CD4-positive lymphocyte count, HIV-RNA quantity
in actual numbers, disclosure of HIV infection to
others (1: disclosed, 2: not disclosed), employment
status (1: working 2: not working), support from
others (1: supported, 2: not supported), eight
symptoms determined by the factor analysis (1:
present, 2: absent), and the KPSS (0-100). The
dependent variables for this statistical model were
the index score and the scores from the 10 domains of
the MQoL-HIV. P values of <0.05 were considered
to be statistically significant. These analyses were
performed by a Statistical Package for the Social
Sciences (SPSS).

Results

The booklets from a total of 375 of 423 patients
(88.7%) were valid, and were used for further
analysis. The clinical backgrounds of all the
patients are summarized in Table 1. The average

Table 2. Score distribution* and internal consistency of the MQoL-HIV in 375 persons with HIV/AIDS

No. of persons with

Cronbach's
Score Minimum Maximum L
Median Mean $O score score coefficient
Mental health 19 17.9 52 5 5 0.76
Physical health 23 21.6 49 0 26 0.76
Physical functioning 20 19.0 55 5 27 0.61
Social functioning 20 19.5 5.7 1 29 0.74
Social support 16 16.7 7.4 19 45 0.85
Cognitive functioning 24 231 4.6 1 84 0.84
financial status 23 22.5 4.9 4 57 0.73
Partner intimacy 19 18.4 7.2 6 44 0.82
Sexual functioning 21 185 5.1 6 5 0.47
Medical service 23 22.4 48 1 52 0.67

MQoL-HIV = Multidimensional Quality of Life Questionnaire for HIV/AIDS

* The score can range from 4 (the minimum score) o 28 (the maximum score)
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Table 3. Results of factor analysis used to reduce or rearrange large sets of symptoms into smaller sets of factors of related symptoms

Factor 1 Factor 2 Factor 3 Factor4 Factor5 Factor 6 Factor7 Factor8 Factor 9

Factor 1: Psychiatric and nervous symptoms

Depression 0.78 012 019 0.08 0.09 0.06 0.09 0.29 012
Anxiety 0.71 0.08 0.20 0.13 0.07 0.13 0.11 0.19 0.18
Fatigue 0.70 0.27 0.09 0.15 0.21 0.19 0.13 0.04 -0.00
Feeling sluggish 0.70 0.28 0.22 012 0.18 0.06 0.09 0.14 -0.03
Easily fatigued 0.69 0.22 017 0.13 0.21 017 0.15 0.00 0.01
Irritability 0.65 0.14 0.22 0.13 0.09 017 0.06 on 0.
Insomania 0.52 0.28 0.12 0.20 0.02 0.09 0.10 0.26 0.13

Factor 2: Upper digestive symptoms

Nausea 0.20 0.76 0.15 o1 0.19 on 0.14 .07 -0.05

Upset stomach 0.28 0.66 0.08 0.09 021 0.15 0.18 012 0.36

Vomiting 0.20 0.66 0.21 0.25 0.06 0.06 019 0.16 ~0.04

Heartburn 0.23 0.63 0.13 .13 0.19 0.19 0.19 0.07 0.33
Factor 3: Respiratory and circulatory symptoms

Short of breath 0.31 0.19 0.76 0.14 0.19 0.17 o.M 0.09 0.10

Choking 0.3 0.20 0.71 0.8 0.20 0.3 0.13 0.14 0.08

Palpitation 0.26 0.21 0.71 0.20 0.19 0.10 0.10 0.19 0.10
Factor 4: Inflammatory and haemorrhagic symptoms

Haematuria 0.06 0.11 0.08 0.60 0.17 0.09 -0.02 0.09 0.0

Blood in stool 012 0.13 0.11 0.59 0.01 0.14 011 013 0.09

Pain on urination 0.03 -0.01 0.30 0.51 0.28 0.04 .13 0.21 .14
Factor 5: Sensory symptoms

Change in taste 0.15 0.29 0.15 0.20 0.63 0.1 0.09 0.08 -0.02

Change in sensation 0.18 0.37 0.16 0.22 0.58 0.19 0.08 0.16 —0.05

around mouth

Factor 6: Dermatological symptoms

ltching 0.15 0.15 0.15 0.18 0.14 0.82 0.15 0.08 0.07
Dry skin 017 0.16 0.10 0.13 021 0.66 0.05 0.10 0.13
Rash 0.26 0.09 0.13 0.37 0.08 0.55 017 0.6 -0.13
Factor 7: Lower digestive symptoms
Soft stool on 0.19 0.08 0.09 0.13 0.13 0.82 0.4 0.02
Diarrhoea 0.15 0.17 0.10 0.13 0.07 0.07 0.80 0.05 0.05
Factor 8: Appearance
Change in weight 0.27 0.17 0.06 0.09 0.21 0.17 0.12 0.52 0.14
Change in body shape 0.29 0.14 0.20 0.10 0.32 Q.15 0.1s 0.50 0.03
Other factors
Headache 0.35 0.28 0.18 021 0.12 0.10 0.03 0.20 0.08
Dizziness 0.33 0.36 0.36 o.n 0.1 0.03 0.08 0.22 0.15
Hallucination 0.16 0.24 0.20 0.23 0.01 0.00 0.08 0.37 -0.02
Nightmare 0.39 017 0.31 0.23 0.01 0.05 0.01 0.39 0.02
Feverish 0.35 0.23 0.25 0.42 0.02 015 0.23 - 0.05 -0.03
Feeling a chill 0.31 0.30 0.39 0.43 0.14 0.12 0.11 0.10 -0.05
Cough 0.25 0.22 0.30 0.29 0.18 0.16 0.10 0.10 0.19
Change in appetite 0.31 0.49 0.13 0.14 0.22 0.14 0.19 0.21 0.07
Abdominal pain 0.22 0.28 0.20 0.25 0.07 0.20 o4 0.07 0.29
Constipation 0.28 0.13 0.20 0.22 0.03 0.01 0.04 0.15 0.38
Gas 0.19 0.20 0.18 0.10 0.10 0.13 0.30 0.28 0.33
Swelling 0.26 0.14 0.18 0.21 0.36 0.20 0.16 0.40 0.20
Changing urine volume/time 0,14 0.22 0.18 0.27 0.45 0.11 0.09 0.26 0.20
Numbness 0.23 0.18 0.26 0.17 0.35 0.09 0.07 0.19 0.22
Changing eyesight 0.27 —0.04 0.36 0.29 0.36 0.7 0.14 013 0.18
Oral thrush 0.25 0.16 0.14 0.32 0.1t 0.19 0.15 0.13 0.07
Increase in sweating 0.35 0.10 0.31 0.29 0N 0.28 0.24 0.04 on
Muscle pain 0.29 0.09 0.34 0.31 0.36 0.15 0.17 -0.00 0.35
Bleeding tendency 0.13 omn 0.02 0.46 0.18 0.13 0.09 ~0.06 012
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Table 4. Pearson’s correlation coefficient between the score of the MQoL-HIV and Center for Epidemiologic Studies-Depression Scafe
{CES-D), the Karnofsky Performance Status Scale (KPSS) and self-reported symptoms

Psychiatric Upper Respiratory Inflammatory

and and and and Lower
MQoL-HIV nervous  digestive circulatory haemorrhagic Sensory  Dermatological — digestive
appearance CES-D  KPSS symptoms symptoms symptoms symptoms symptoms symptoms symptoms
Index score -0.73 033 -0.60 -0.38 -0.43 -0.33 -0.34 -0.31 -0.30 -0.34
Mental health ~0.73 0.20 -0.60 -0.34 -0.38 -0.28 -0.29 -0.29 -0.3¢ -0.31
Physical health -0.57 033 -0.60 -0.58 -0.52 ~0.46 -0.48 -032 -0.40 -038
Physical functioning -0.34 041 -0.28 -0.24 -0.29 -0.22 -0.23 -0.17 -0.13 -0.20
Social functioning -0.61 0.18 -0.49 ~0.29 -0.33 -0.29 -0.31 -0.22 -023 -026
Social support —0.30 -0.16 -0.06 -0.11 -0.1 -0.18 -012 -0om
Cognitive functioning -0.50 0.11 —-0.49 -0.35 -0.38 -0.30 -0.41 -0.17 -0.26 -0.31
Financial status -0.44 -0.36 -0.21 -0.26 -0.19 -0.22 -0.24 -0.25 -0.27
Partner intimacy -0.33 -0.14 -0.07 -0.06 -0.08
Sexual functioning  —0.23 -0.23 -0.19 -0.14 -0.11 -0.15 -0.12 -018 -0.14
Medical care 0.4 —0.43 -0.24 -0.34 -0.28 -0.29 -0.18 -0.29 -0.35
MQoL-HIV =Multidimensional Quality of Life Questionnaire for HIV/AIDS
All values listed represent statistically significant relationship (P<0.05); missing values indicate no significant relationship
age was 37 years, and males, haemophilia patients inflammatory and haaemorrhagic symptoms.

infected through blood products, and patients with
jobs accounted for 92, 33, and 71% of the total,
respectively.

Internal consistency and score distributions

The mean index score was 55.1+12.7 in a score
range of 12-84 with unimodal distribution. Table 2
shows the score distribution from each of the 10
domains and the values for the Cronbach’s «
coefficient. The score from some domains tended
to be skewed towards the lower end of the quality
of life scale. The best possible score (ceiling effect)
for the cognitive functioning domain was noted in
81% of the patients. The values for Cronbach’s «
coefficient were more than 0.7 in 7 domains out of
10. Low values of 0.61, 0.47 and 0.67 were observed
in the remaining three domains: physical function-
ing, sexual functioning and medical service,
respectively.

Factor analysis of self-reported symptoms

The factor analysis yielded eight factors, which
accounted for 76.9% of the total variance of the
data. Table 3 provides a summary of the varimax
rotation of the factor analysis. Depression, anxiety,
fatigue, feeling sluggish, easily fatigued, irritability
and insomnia loaded predominantly on factor cne,
which appeared to be the factor for psychiatric and
nervous symptoms. Factor two appeared to be
related to upper digestive symptoms. Variables
with high loading on this factor included nausea,
upset stomach, vomiting and heartburn. Factor
three appeared to represent respiratory and
circulatory symptoms, including shortness of
breath, choking and palpitation. Factor four in-
cluded haematuria, blood in the stool and pain
during urination, and appeared to be related to

Sensory symptoms were found in factor five.
Changes in taste and in sensation around the
mouth loaded predominantly on this factor. Factor
six appeared to represent dermatological symp-
toms. Factor seven was related to lower digestive
symptoms where soft stool and diarrhoea loaded
predominantly. Factor eight appeared to represent
changes in appearance, including changes in
weight and in body shape. The other 19 symptoms
could not be grouped with any of the above factors,
and we decided to focus on these eight different
symptoms to further investigate their contribution
to the MQoL-HIV score.

Relationship between symptoms, psychological
status, functional capacity and the NHP

Table 4 shows the correlation coefficients between
the following: the CES-D score as a psychological
measure, the eight symptoms determined by the
factor analysis, the KPSS as an index of functional
capacity, and the index scores and the scores from
each of the 10 domains. A strong correlation was
observed between the CES-D score and the index
score, with a coefficient of —0.73. With respect to
the CES-D score, the same strong coefficient of 0.73
was found with the mental health domain, which
was the strongest among the 10 domains. The
correlation coefficients between the psychiatric and
nervous symptoms and the index score, and
between mental health and physical health showed
the same value of —0.60, whereas the coefficients
between the upper digestive symptoms and
physical health and between the respiratory and
circulatory symptoms and physical health showed
values of —0.58 and —0.52, respectively. These
relatively high values indicate that these symptoms
are related to physical health. On the other hand,
there was no significant correlation between the
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Table 5. Pearson’s correlation coefficient between MQoL-HIV and subscale of the Nottingham Health Profile (NHP)

Subscale of the NHP

Emotional Social Physical
MQol-Hiv Energy Pain reaction Sleep isplation mobility
Index score -0.51 -0.34 —0.69 -0.37 -0.62 -0.39
Mental health -0.45 -0.24 -0.70 -0.37 -0.60 -0.23
Physical health -0.56 -0.52 -0.52 -0.39 -0.45 -0.42
Physical functioning -0.32 -0.35 -0.3 -0.18 -0.35 —-0.48
Social functioning -0.45 ~-0.21 -0.60 -0.32 -0.65 -0.21
Sccial support -0.13 -0.25 -0.36
Cognitive functioning -0.51 -0.35 -0.47 -0.42 -0.41 -0.26
Financial status -0.30 -0.20 —0.45 -0.28 -0.41 ~-0.10
Partner intimacy -0.15 ~0.25 -0.29
Sexual functioning -0.23 -0.30 -0.16 -0.23
Medical care -0.38 -0 -0.43 ~-0.31 -0.42 -0.16

MQoeL-HIV = Multidimensional Quality of Life Questionnaire for HIV/AIDS

All values listed represent statistically significant relationship (P<0.05); missing values indicate no significant refationship

KPSS and social support, financial status, partner
intimacy, sexual functioning, or medical care. The
KPSS was not closely correlated to indices
measured by the MQoL-HIV.

Table 5 summarizes the correlation coefficients
between the index scores and the scores from the
six sub-scales of the NHP, a generic instrument.
The index score correlated strongly with the
emotional reaction, showing the highest coefficient
of —0.69 whereas its correlation to pain was the
weakest, showing a coefficient of —0.34.

Stepwise multiple regression analyses for the
identification of the best variables to predict the
MQoL-HIV

To identify the factors contributing to the index
scores and the scores from each of the 10 domains,
we conducted stepwise multiple regression ana-
lvses using the seven background parameters of
the patients as shown in Table 1, the CES-D scores,
and the eight different symptoms determined by
the factor analysis (Table 6). The CED-S was
identified as the contributing factor for all 10
domains. In the mental health domain, age, CES-
D, and psychiatric and nervous symptoms ac-
counted for 60% of the variance. On the other hand,
in the sexual functioning domain, the presence of
numerous unknown factors was suggested because
only 14% of the variance could be explained by
variables used in this analysis.

Discussion

The results from the stepwise multiple regression
analyses of all 10 domains suggested the CES-D as
the most significant contributing factor to deter-
mine the scores of the MQol-HIV. This is a
predictable conclusion based on the concept that
the HRQoL should be comprehensively evaluated
on the basis of symptoms, functional capacity,
psychosocial status and social interactions. The

KPSS, an index of functional capacity, has been
suggested to be a significant determinant of the
MQoL-H1V index score in addition to the scores
from two domains (physical health and physical
functioning), although the correlation coefficient
was extremely low. Employment status, which is
thought to be related to the concept of social
interaction, contributed as a significant factor only
in the financial status and sexual functioning
domains. Therefore, psychosocial status appears
to be the most important factor contributing to the
scores of the MQoL-HIV,

The statistical method of factor analysis can be
considered to be a data reduction technique, and
has been utilized previously to clarify the relation-
ships between various parameters'2. Grouping of
symptoms by factor analysis facilitated the selec-
tion of individual symptoms that most closely
represent the conceptual meaning of a composite
variable. In the present study, it is reasonable to
presume that depression, anxiety, fatigue, feeling
sluggish, easy fatiguibility, irritability and insom-
nia, which comprised factor one, have a common
conceptual meaning. Likewise, we were able to
group 46 separated self-reported symptoms of
AIDS patients into eight categories. As a conse-
quence, we were able to determine that the
psychiatric and nervous symptoms contributed
significantly to the MQoL-HIV index score, as did
the scores from five domains, and the former were
the most important determinant of self-reported
symptoms for the MQoL-HIV.

Age has been reported to be one independent
determinant of HRQoL in the general population
and in patients with chronic diseases!*1>, When we
examined each domain and the patient’s age as
contributing factors, we found that older age was
associated with a favourable HRQoL in the mental
health, financial status and partner intimacy
dornains. In contrast, younger age was correlated
with a better HRQoL in the physical functioning,
social functioning, and social support domains.
We were therefore unable to confirm the widely
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