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Gingival inflammation and platelet
count in patients with leukemia:
preliminary results

Abstract: Leukemia has been associated with oral manifestations. How-
ever, the available literature on this topic consists of mostly reports of
cases, without data about the periodontal parameters that may be un-
der the influence of hematologic factors. The aim of this cross-section-
al study was to assess the correlation between the Gingival Index and
Bleeding on Probing with the platelet count in patients with leukemia.
Patients with diagnosis of any kind of leukemia, at any stage of treat-
ment, having a minimum age of 14 years, treated at the Department of
Hematology-Oncology of the University Hospital of Santa Maria, Brazil,
between December 2009 and March 2010, were assessed. Excluded pa-
tients were: edentulous, with orthodontic appliances, with psychomotor
disturbances, requiring antibiotic prophylaxis for the examinations, or
those using medications associated with gingival swelling. Two trained
and calibrated examiners evaluated the Plaque Index, Gingival Index
(GI), Probing depth, Bleeding on Probing (BOP), and Clinical Attach-
ment Loss. Hematologic data were collected from a blood test performed
on the same day as the periodontal examination. Thirty-seven patients
(26 males), aged between 15 and 80 years (mean age 41.7 = 18.31) were
evaluated. Correlation between platelet count and BOP (p > 0.05), or
between platelet count and GI (p > 0.05), were both weak (Pearson’s cor-
relation coefficient r = 0.171 and r = —=0.003, respectively) and not statis-
tically significant. It can be concluded from the preliminary results that
the low platelet count was not correlated with the higher prevalence of
gingival and periodontal bleeding in patients with leukemia.

Descriptors: Leukemia; Platelet Counts; Periodontal Index.

Introduction

Leukemia is a malignancy of hematologic origin, occurring from ei-
ther disorganized proliferation or increased life span of white cells (now
called blasts). Leukemia can be classified basically as lymphoid or my-
eloid, according to the cell lineage, and as acute or chronic, according
to the evolution of the disease.!”* Due to the growing accumulation of
blasts initially in the bone marrow, other hematopoietic cells (erythro-
cytes, macrophages/monocytes, eosinophils, basophils and lymphocytes)
are suppressed. As the disease progresses, the excess blasts may spread to
the bloodstream and infiltrate organs and tissues.>”

Worldwide, estimates of incidence are 257,000 new cases per year
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(about 56% of which are men). However, the mean
cumulative 5-year survival rate is only 45% of cases
in developed countries and only one third of this
rate in developing countries.®

Thrombocytopenia, a common sign found in
leukemic patients and due to either a reduced pro-
duction of platelets or suppression of the normal red
cells, frequently leads to episodes of hemorrhages.
In this sense, thrombocytopenia is considered an
important secondary effect of the disease and a po-
tential risk factor.3*

7-12 and

Oral manifestations (gingival swelling
gingival and oral bleeding'3'¥) have been associated
with leukemia. Gingival swelling is the most com-
mon oral sign in untreated patients.” On the other
hand Hou et al.,'® found that gingival bleeding is
the more common initial oral sign in both acute and
chronic leukemia.

However, these findings are based mostly on
either case reportst*5812161%19 o retrospective
data.”!31%18 These data are often collected by non-
dental health professionals, who do not provide
adequate information about the periodontal status
of this group of patients. A limited number of stud-
ies?*22 have reported the prevalence of periodontal
parameters in these individuals, and then only in
patients with the acute form of the disease. Little
is known about the periodontal status of these pa-
tients, so there is no strong scientific evidence to
substantiate that the systemic status of patients with
leukemia can influence their periodontal condition.

A cross-sectional design with high response rates
can provide data that allow more valid and precise
inferences about the parameters assessed and, ac-
cordingly, may allow for verification of possible as-
sociations.*

Therefore, this study aimed to assess gingival
bleeding and bleeding on probing in patients with
leukemia and to verify their correlation with the
platelet count. The hypothesis is that patients with
leukemia show a strong correlation between these
parameters and platelet count.

Methodology
Study design and sample
The target population of this cross-sectional
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study was patients diagnosed with leukemia, inhab-
itants of Santa Maria city and the surrounding re-
gion, and treated at the Department of Hematology-
Oncology at the University Hospital of Santa Maria
(UHSM) in Santa Maria city — one of the three leu-
kemia treatment centers in the state of Rio Grande
do Sul in southern Brazil.

Leukemia is a disease with a low incidence in the
Brazilian population,® thus sample-size calculation
was not considered since it might have required the
number of patients to be unobtainable. Therefore,
the sample for this study was obtained through a
census. The aim was to evaluate all patients in at-
tendance at the hematology-oncology unit at UHSM
during the period December 2009 - March 2010. Pa-
tients with a definitive diagnosis of any type of leu-
kemia (which, according to World Health Organiza-
tion,® were: acute myeloid leukemia [AML], chronic
myeloid leukemia [CML], acute lymphoid leukemia
[ALL] and chronic lymphoid leukemia [CLL]) at any
stage of treatment and having a minimum age of 14
years were eligible. Patients who were edentulous,
were wearing orthodontic appliances, had psycho-
motor disturbances, required antibiotic prophylaxis
for the examinations, or were using any medication
associated with gingival enlargement (nifedipine,
cyclosporine, phenytoin) were excluded.

Eligible patients were informed about the pur-
poses of the study, and then invited to participate.
Those patients who agreed to participate signed an
informed consent form. The study was approved by
the Research Ethics Committee, Federal University
of Santa Maria, Santa Maria, Brazil.

Measurement reproducibility

Two examiners (P.D.M.A. and D.A.M.D.) were
trained to perform assessments relating to Plaque
Index** (PLI), Gingival Index?* (GI), and Bleed-
ing on Probing (BOP). They were also calibrated to
evaluate Probing Pocket Depth (PPD) and Clinical
Attachment Loss (CAL).

Intra- and inter-examiner calibration was done
with a a millimetric periodontal probe (PC15 Color
UNC, Trinity Ind. e Com. Ltda., Sdo Paulo, Brazil).
Duplicate examinations at intervals of up to 1 week
were performed on 10 patients. Statistical analysis
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of calibration results was accomplished using the
kappa test. Measures of reproducibility were also
performed during the study.

The initial intraexaminer kappa values were
0.96 (PPD) and 0.86 (CAL) for examiner 1 and 0.93
(PPD) and 0.79 (CAL) for examiner 2. The inter-
examiner values were 0.92 (PPD) and 0.75 (CAL).
During the study, intraexaminer kappa values were
0.97 (PPD) and 0.96 (CAL) for examiner 1 and 0.91
(PPD) and 0.87 (CAL) for examiner 2. The interex-
aminer values were 0.93 (PPD) and 0.84 (CAL).

Evaluations

Periodontal parameters (PLI, GI, BOP, PPD and
CAL) were assessed at six sites per tooth (mesio-
buccal, midbuccal, distobuccal, distolingual, mid-
lingual and mesiolingual), excluding third molars.
Examinations were performed in the dental office
at UHSM, using a millimetric periodontal probe
(PC15 Color UNC, Trinity Ind. e Com. Ltda., Sdo
Paulo, Brazil) and a flat mirror.

Clinical attachment loss was defined as the dis-
tance from the cementoenamel junction to the bot-
tom of the pocket/sulcus. BOP was evaluated at the
base of the pocket together with PPD and measured
as present or absent. The measurements (PPD and
CAL) were made in millimeters, rounded to the
nearest whole millimeter.

Medical data were obtained from the patients’
records. Hematological data were collected from
the blood tests performed the same day as the peri-
odontal examination. The entire set of hematologi-
cal tests was processed by the laboratory of clini-
cal analysis of the HUSM. Both investigators were
blinded to the counting of blood cells.

Data analysis

For data descriptive analysis, the means and
standard deviations of the respective variables were
calculated. Gingival bleeding was based on the aver-
age GI score; periodontal bleeding was assessed by
the average percentage of sites with BOP. Platelet
count was stratified as either less than or equal to
160,000/mm? or as more than 160,000/mm?3. The
count of 160,000/mm? was considered to be within
the lower limit for healthy patients.?
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Pearson’s correlation coefficient was used to as-
sess the correlation between GI and stratified plate-
let count, between BOP and stratified platelet count
and between these same parameters for the different
types of leukemia. Computer program SPSS v. 13.0
(SPSS Inc., Chicago, USA) was used to analyze the
data. Significance level was set at 5%.

Results

A total of 37 patients who were in treatment for
leukemia at UHSM constituted the sample (Figure
1).

Table 1 describes the demographic characteris-
tics and hematological and periodontal parameters
of the sample. The mean age was 41.7 years; two
thirds were male. Regarding types of leukemia,
chronic was more frequent among the myeloid, and
acute was more frequent among the lymphoid. The
means of PLI and GI were 1.32 and 0.67, respec-
tively. The means of PPD and CAL were 2.14 and
2.26, respectively. Thirty percent of sites examined
showed BOP present. One third of subjects had
platelet counts less than or equal to 160,000/mm?.

Pearson’s correlation coefficient between the
means of GI and stratified platelet count was
r = —=0.003, which was not statistically significant
(p = 0.987). This suggested a null correlation. Pear-
son’s coefficient between the mean percentage of
BOP and stratified platelet count showed a weak
correlation (r = 0.17), but no statistical significance
(p = 0.312) (Figure 2). In the different types of leu-
kemia, the correlations between stratified platelet
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Figure 1 - Flowchart of the study: brief summary of selec-
tion of participants until selecting final sample.

ematological data not foun
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Table 1 - Demographic characteristics and clinical status of
patients with leukemia (n = 37).

Demographic characteristics

Age (years)'t | 417 (£18.3)15- 80
Gender n (%)
* Female 11 (29.7)
* Male 26 (70.3)
Type of leukemia n (%)
° AML 6 (16.2)
* CML 14 (37.8)
. ALL 13 (35.1)
* CLL 4 (10.8)

Clinical status
Number of teeth 19.8 (+7.81)3-28
Plaque index’ 1.32 (£ 0.54)
Gingival index’ 0.67 (£0.36)
Z’e"pﬂ”?mpn:’)?kef 214 (+0.42)
Bleeding on probing® 29.91 (£ 16.83)
Clinical onQchmem‘ 226 £1.71)
loss (mm)
Platelet count (103/mm?®)t | 206.46 (£ 129.4) 37,000 - 807,000
® < 160,000 n (%) 12 (32.4)
* >160,000 n (%) 25 (67.6)

* Mean (£ SD). * Mean percentage (+ SD). T Minimum and maximum.
AML, acute myeloid leukemia; CML, chronic myeloid leukemia; ALL, acute
lymphoid leukemia; CLL, chronic lymphoid leukemia.

count and BOP and between platelet count and GI
were not statistically significant for either the acute
(BOP: r =-0.21; p = 0.937; GI: r = =0.16; p = 0.959)
or the chronic (BOP: » = 0.307; p = 0.188; GI:
7 =0.10; p = 0.966) forms of the disease.

Discussion

The present investigation did not demonstrate
significant correlation between either the Gingival
Index or the Bleeding on Probing with the platelet
count in patients with leukemia.

There is evidence that in leukemia, because of
the excessive proliferation of blasts in the bone mar-
row, there is suppression of the normal hematopoi-
etic cells, causing such problems as anemia, throm-
bocytopenia, leucopenia, infiltration of organs and
tissues and others. Specifically regarding thrombo-
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Figure 2 - Box plot demonstrating the relationship between
mean percentage of sites with bleeding on probing and
platelet count, in two groups: less than or equal to 160,000/
mm?® and more than 160,000/mm?3.

cytopenia (low platelet count), an association be-
tween increased risk of bleeding and occurrence of
hemorrhagic episodes in leukemic patients has been
suggested.!318:2022

While there is no consensus in the literature
about the most prevalent oral manifestations in leu-
kemic patients, gingival bleeding, gingival swelling,
ulcers and petechiae are the most frequently report-
ed'1,4,5,8-12,16,17,19

In patients undergoing active treatment for leu-
kemia, gingival bleeding and petechiae were the
most common findings in the oral cavity, occurring
twice as often in patients having the acute form of
leukemia.!’®* Hou et al.,'® in a retrospective study of
patients at diagnosis, found that gingival bleeding
was the second earliest sign of disease. The afore-
mentioned authors'>!* identify gingival bleeding as
a common finding, especially in the acute forms of
leukemia. However, these are retrospective studies
in which the data were obtained from medical re-
cords often supplied by patients’ self-reporting and
with no information about periodontal parameters.

In the current study, the mean percentage of sites
presenting BOP was approximately 30%. The mean
GI was 0.67, which indicates the presence of local-
ized inflammation in the subgingival regions associ-
ated with mild inflammation of the marginal gingi-
va. The results of mean PLI (1.32) suggest agreement
between the accumulation of plaque and the inflam-
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matory parameters (GI, BOP and PPD). The sample
consisted of subjects with a mean attachment loss
of 2.26 £ 1.71 which, according to the American

26 would

Academy of Periodontology classification,
be characterized as moderate attachment loss. This
finding might be explained by the older age of the
sample, since age is considered a risk indicator for
attachment loss.”

A correlation between periodontal parameters
(GI and BOP) and low platelet count was not ob-
served, rejecting our hypothesis. On the other hand,
given the knowledge that different forms of leuke-
mia have different progression rates and exhibit
distinct prevalence of the oral manifestations, was
sought a correlation between the aforementioned
parameters and the platelet count in the acute and
chronic forms of the disease, separately. Again, no
statistically significant associations were found, al-
though it is understood that such analysis due to a
small sample have little statistical power.

Meyer et al.,?° in a cross-sectional study, evalu-
ated three groups of immunocompromised pa-
tients, including 53 patients with acute myeloid or
lymphoid leukemia. The authors observed a higher
prevalence of oral manifestations (mostly ulcers
and erythema) in leukemic patients compared with
controls. However, in agreement with the results of
this study, no association between the periodontal
parameters (Gingival Bleeding Index and Plaque In-
dex) and the laboratory data was observed.

In the current study, the lack of correlation be-
tween periodontal inflammatory parameters and
platelet count might be explained by the limited
number of patients which may have been insuffi-
cient to express a real correlation. Another aspect to
consider is that, in the sample obtained, there was
no homogeneous distribution of patients in relation
to a platelet count below the normal level (accord-
ing to the medical literature, less than or equal to
160,000/mm?®) or to a normal platelet count. Only
12 patients were thrombocytopenic at the time of
the exams, with different platelet counts; some of
these had levels close to normal, as demonstrated by
the mean found. The same finding was reported in
the study by Meyer et al.,?° which may also explain
the lack of correlation between periodontal param-
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eters and laboratory data in this study. In contrast,
other studies report either a lower platelet count
threshold for oral bleeding or that factors other
than platelet count may influence the gingival bleed-
ing episodes. 151821

Moreover, in the present study, patients at any
stage of treatment were likely to be sampled, even
those who had been discharged from the hospital
and that could be stable in their hematological pa-
rameters, receiving only medication support and
considered controlled. Another aspect to be consid-
ered is that our sample consisted of a large number
of patients with chronic myeloid leukemia. This
type of leukemia, in general, is only third in fre-
quency and, due to its chronic nature, often presents
no symptoms and is associated with the absence of
oral manifestations.*%713:1416.18 However, this is un-
derstandable in view of the study’s eligibility criteria
(patients 14 and older), since CML usually occurs in
adults.

This study followed a cross-sectional design,
evaluating patients with different types of leukemia
and in different disease stages. During the study pe-
riod, the sample that was found, especially with the
nonresponse rate of only one patient, is believed to
be in agreement with estimated rates of the disease
nationally in Brazil (per National Cancer Institute),®
which is still considered low. Our data on patients’
age and sex are also consistent with the literature
showing that leukemia is more common in males at
around 40 years of age.5”!'31522 They are also con-
sistent with the prevalence of the different types of
disease in the sample.

Conclusions

From preliminary results it can be concluded
that there was no significant correlation between
the GI and BOP with the platelet count. Periodon-
tal parameters were in agreement with the degree of
plaque accumulation.
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