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Letter to the Editor

Buccal cell telomere length is not a useful marker for comorbidities in chronic lymphocytic
leukemia

Chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma
(SLL) are common biologically similar diseases, with a rising incidence
as the population ages [1]. Most patients will require therapy at some
point and while new therapies, such as ibrutinib and venetoclax, hold
promise for most patients, chemoimmunotherapy remains the initial
treatment of choice [2]. The type of chemoimmunotherapy depends on
the patient’s age, renal function, performance status and comorbidities,
with the burden of comorbidities being commonly measured using the
Cumulative Illness Rating Scale (CIRS) score [3–5]. As the median age
at diagnosis in the clinic is 68 years, comorbidities are common, in-
fluencing tolerance to therapy and cause of death [6,7]. However, CIRS
measurements are quite subjective and an objective measurement of
comorbidites would be useful to ensure consistency. In the present
study, we have determined whether telomere length (TL) in buccal cells
(BCs) would be a useful and reproducible surrogate marker for co-
morbidities in CLL/SLL.

Telomeres are multiple nucleotide repeats of TTAGGG at the ends of
chromosomes, maintaining DNA integrity and controlling cellular se-
nescence [8]. TL in peripheral blood leukocytes or lymphocytes is
shortened by oxidative stress from comorbidities, environmental factors
and aging, with short telomeres predicting a reduced life span [8]. TL in
CLL has been extensively evaluated in the leukemic cells, with CLL cell
TL being shorter than autologous polymorphonuclear leukocytes, and
shorter than normal B cells [9]. Moreover, telomere shortening is most
prominent in IGHV unmutated cells and those with del 11q or del 17p;
short TL correlates with short time to treatment, progression-free sur-
vival and overall survival [9–12]. In addition, TL in CLL cells shorten
over time [13]. In contrast to normal cells, shortening of telomeres in
CLL may reflect more rapid cell proliferation, abnormal DNA repair or
dysfunctional shelterins [9,14].

While TL may vary between different normal tissues, the degree of
shortening is similar with a good correlation between TLs in buccal cells
(BCs), leukocytes and fibroblasts in patients with congenital disorders
of telomeres [15]. Thus, in the present study we measured TL in BCs of
CLL patients, to minimize contamination with leukemic cells. We stu-
died 165 patients (143 CLL (131 Rai stages 0/I/II, 12 Rai stage III/IV)
and 22 SLL) diagnosed between January 1, 2007 and December 31,
2011, who were referred to the CLL clinic at CancerCare Manitoba,
University of Manitoba. One hundred and forty two patients had
matching leukemic cell and BC samples while the remainder had either
a leukemic cell (11) or BC sample (12) only. Eleven age-matched non-
CLL controls were also evaluated. Median follow-up was 6.85 years
(range, 0.05–9.98 years), median age at diagnosis was 65 years with
male to female ratio of 1.8. Seventy eight percent had a CIRS score ≤6
and 22% a score> 6. Overall, 56% of patients required treatment at a
median of 27.3 months (range, 0–109.7 months), and 24% died during
the follow-up period.

For the measurement of TL, B cells were isolated from the peripheral

blood of newly diagnosed CLL patients and healthy age- and sex-mat-
ched controls, as previously described [14]. BCs were obtained by
scraping the buccal mucosa onto Whatman FTA micro cards and
genomic DNA was isolated from 4 (3mm) diameter single-hole pun-
ches. The QIAamp DNA investigator’s kit (Qiagen) was used for DNA
extraction, as per the manufacturer’s instructions. TL measured by
multiplex quantitative PCR (qPCR) and expressed as a ratio of telomere
length against beta globulin gene [16].

As predicted, the median TL in CLL cells was considerably shorter in
IGHV unmutated samples compared to mutated cells. Moreover, median
TL was shorter in CLL cells (0.53) than in normal B cells (0.98;
p < 0.0001) [9] and much shorter than in autologous BC (2.06;
p < 0.0001). However, there was no correlation between TLs in BCs
and leukemic cells, demonstrating that different factors were influen-
cing telomere attrition in normal and malignant tissue (Wilcoxon two-
sample tests and Pearson correlations; r= 0.07184, p=0.396).
Moreover, while BC telomeres shortened with patient age (p= 0.0114)
this did not occur with the CLL cells (p= 0.6599) (Fig. 1A) [15].

The CIRS score correlated closely with age (p < 0.0001) and, as
previously reported, also correlated inversely with survival [17]. Using
a cut-off of> 6 to define fit and ≤6 for unfit [18], survival of patients
with a high score was significantly poorer than those with a low score
(p= 0.0227) and multivariate analysis demonstrated that this was in-
dependent of age (p=0.0082). Surprisingly, despite the fact that both
BC TL and CIRS correlated with age there was only a trend towards
significance when comparing BC TL with CIRS score (p=0.6595;
multivariable logistic regression and proportional hazard ratio regres-
sion analysis) (Fig. 1B, p= 0.0666). In contrast to the CIRS score, BC TL
did not correlate with survival.

In contrast, by multivariate survival analysis (with death as a
censor), short CLL TL was associated with a shorter time to treatment
(p < 0.0001) [19]. However, there was no correlation between CLL
cell TL and time to treatment for those receiving therapy (p=0.4086,
r= 0.09306). Short CLL TL was also associated with reduced treatment
free survival (death or treatment as endpoints) and overall survival
(Fig. 2) [20]. However, BC TL was included in the multivariate analysis
but did not significantly improve the predictive value over CLL TL
alone. An interesting observation was that CLL TL decreased with in-
creasing CIRS score (Fig. 1B, p= 0.0223), suggesting an effect of cor-
morbidities on CLL cell biology.

In summary, this study demonstrates that BC TL measurements are
not useful as surrogate marker for CIRS. In contrast to CLL TLs, BC
telomeres do not correlate with patient survival or improve prognostic
significance when combined with leukemic cell TL. However, we con-
firm the importance of CIRS score as a measure of overall survival, an
effect that is independent of patient age.
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Fig. 1. Telomere shortening was only affected by increasing age in BC, not in CLL cells and shorter TLs in CLL cells, not BCs, were associated with increased CIRS
score. (A) BC and CLL cell TLs from CLL patients as a function of age. (B) TLs in BCs and CLL cells in relationship to increasing CIRS scores.

Fig. 2. Shorter TLs in CLL cells, not BCs, were associated with decreased patient survival. Kaplan Meier survival curve comparing short and normal TLs from CLL and
BCs using median TL as cut-off. This showed the survival differences within the CLL TL group but not BC TL group.
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