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On behalf of the college | am pleased to present

the second newsletter of the college of Chemical

Pathologists of Sri Lanka. It is a chance to publish
our research, express viewpoints, announce latest

news and show our talents in writing.

| wish that the college will be able to publish the
newsletter more frequently and the e-version of this
to be circulated soon. As the membership grows in
numbers and young blood is infused this will be a

reality in near future.

| appreciate the editors and those who contributed

to this newsletter, without them this task will not be

a success.
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Towards harmonising reporting of Paraproteins

Dr Saroja C. Siriwardene

Department of Biochemistry, Lanka Hospitals Diagnostics, Colombo 5

Screening for the presence of abnormal
monoclonal immunoglobulins (Paraproteins / M-
proteins) in serum or urine is the most common
method used to identify plasma cell dyscrasias
(monoclonal gammopathies). Accurate quantifica-
tion of same becomes critically important in dis-
ease monitoring. The disease spectrum is wide,
ranging from pre-malignant to malignant. In de-
creasing order of frequency, the diseases associated
with paraproteins include monoclonal gammopathy
of undetermined significance (MGUS), multiple
myeloma (MM),
smouldering MM,

primary (AL) amyloidosis,
lymphoproliferative disease,
Waldenstrom’s macroglobulinaemia, plasmacyto-
ma, POEMS syndrome, light chain deposition dis-
ease, plasma cell leukaemia, heavy chain disease
and others'. In the recently described monoclonal
gammopathy of renal significance (MGRS) the as-
sociated paraprotein is nephrotoxic, leading to pro-
gressive kidney disease despite the absence of an

. . . . 1
increase in the paraprotein concentration .

Paraproteins may consist of intact immunoglobu-
lins, free light chains, heavy chains or their frag-
ments'. For screening for MM, different countries
use one or more of the following tests viz. serum
and urine protein electrophoresis, serum and urine
immune-fixation (IFE) or Immuno-subtraction
(ISUB) and free light chains (k/A ratio)®. The most
commonly used screening test in Sri Lanka is
(SPE)

paraprotein quantification, almost exclusively

serum protein electrophoresis with
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reported by a Chemical Pathologist. Most labora-
tories use agarose gel electrophoresis (AGE) with
limited resolution identifying only one beta band.
A few laboratories use capillary zone electropho-
resis (CZE). Low-resolution cellulose acetate is

not recommended as the medium?.

The paraprotein concentration is utilized for fol-
low up of patients with paraproteinaemias, where
precision of the measurement becomes important
in evaluating the disease process. Hence, it is ad-
vised to perform the test regularly using the same
facility. Harmonisation of measurement is aimed
at providing uniform reports as far as possible,
regardless of the facility used. It includes the units
of measurement (SI units, i.e. g/L), rounding up
the decimals, the protein fractions and their refer-
ence ranges and identifying multiple paraprotein
bands when present. The regular SPE would have
albumin, alpha-1, alpha-2, beta and polyclonal
gamma region as 5 protein fractions. Densitomet-
ric scanning linked to a computer programme al-
lows the operator to manually capture and meas-
ure any paraprotein found in a sample, as a sixth

or extra band, making it a subjective estimation.

Three methods are used to measure an M-protein
spike in the gamma region. They are, the
‘Perpendicular drop’ (PD; Figure 1), ‘Corrected
Perpendicular drop’ (cPD; Figure 2) and the
‘Tangent skimming’ (TS; Figure 3) methods. PD
and cPD would agree in a scenario of a large M-

protein spike with marked immune paresis.
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However, as the M-protein decreases and

the polyclonal immunoglobulins increase with
treatment, a small paraprotein band would appear
against a heavy polyclonal background. MGUS too
would show a similar pattern. These situations
would provide discrepant results on quantification
by PD and cPD methods.
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Figure 1: Perpendicular drop method for
severe immune paresis (wider catch)
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Figure 2: Corrected perpendicular drop
method for mild immune paresis
(narrower catch)
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Figure 3: Tangent skimming method for mild
immune paresis (polyclonal background
omitted)
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The PD will measure both monoclonal and poly-
clonal globulins by capturing the entire monoclo-
nal band within the two perpendicular demarca-
tion lines and hence overestimate the paraprotein®.
The cPD is aimed at compensating for the interfer-
ence of polyclonal globulins by capturing the
paraprotein as a thinner band without its shoul-
ders. The exact way of capturing is not elaborated

in literature, but a working method is illustrated.

Firstly, draw an imaginary horizontal line (from
valley to valley) across the M-protein spike. From
either side of the spike, drop perpendicular lines to
the baseline at the bottom in such a way that it cre-
ates two triangles on the outer sides, at the
‘shoulders’ of the M-protein spike. Visually eval-
uate and ensure that the area of the two triangles
are approximately equal to that of the square at the
bottom where polyclonal proteins would lie. The
computer programme could then measure the con-
centration of the paraprotein between the drop-

lines for reporting.

The TS method is available on the CZE facility
where a horizontal line drawn from valley to val-
ley allows measurement of the M-protein spike
above it. This method too provides lower results
than PD. In a study conducted in Australia and
New Zealand, 50% participants used the PD meth-
od, 17% the TS method and 7% the cPD method’.
Surprisingly a proposed addendum to their 2012
guideline recommends PD rather than the cPD
method in order to maintain precision® (probable

at the cost of accuracy).
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Detection of paraprotein bands in the alpha

-2 or beta region may be difficult particularly if it
is superimposed on a physiological band. Immune
paresis in the gamma region may give a clue to the
presence of a possible paraprotein and serum IFE is
warranted to identify the abnormal band. In addi-
tion, paraproteins found in alpha-2 or beta regions
would suffer gross inaccuracy in attempts made to
measure the concentration due to background inter-
ference. Hence most laboratories would report as
‘total beta proteins’ which include the ‘paraprotein
+ beta globulins’ accompanied with an appropriate
comment, rather than make miscalculations®. As-
saying the responsible immunoglobulin concentra-
tion by immuno-turbidimetry or immuno-

nephelometry will be useful in such cases”.

In addition, the laboratory needs to identify
the analytical measurement range of the
paraprotein, with the minimum reportable value
often being <1 g/L. Very high values may require
the test to be repeated in dilution to rectify errors

due to saturation of the gel with the protein stain’.

Conclusion

References

Tate JR. The Paraprotein- an Enduring Bi-
omarker. Clin Biochem Rev 2019; 40: 5-20.

Katzmann JA. Screening panels for Mono-
clonal Gammopathies: Time to Change. Clin
Biochem Rev 2009; 30: 105-111.

Tate JR, Caldwell R, Daly J, Gillis D et al.
Recommendations for standardized report-
ing of protein electrophoresis in Australia
and New Zealand. Ann Clin Biochem 2012;
49: 242-256.

Karen DF, Schroeder L. Challenges of
measuring monoclonal proteins in serum.
Clin Chem Lab Med 2016; 54(6): 947-961.

Report of the Survey conducted by
RCPAQAP on Current Practice for
Paraprotein and Serum Free Light Chain
Measurement and Reporting: a need for
Harmonisation.

Tate JR, Smith JD, Wijeratne N, Mollee P.
Proposed addendum to 2012 Recommenda-
tions for Standardised reporting of Protein

Electrophoresis in Australia and New Zea-
land. Clin Biochem Rev 2019;40: 23-31.

Sri Lanka could attempt to harmonise the reporting of SPE and adopt the cPD method described, in the

hope of improving both precision and accuracy of paraprotein quantification.
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Measurement of salivary cortisol

Why is it increasingly appreciated?

Dr H.W. Dilanthi

Department of Biochemistry and Molecular Biology, Faculty of Medicine, University of Colombo

Cortisol is a steroid hormone produced in response
to stress by the adrenal cortex'. Total cortisol con-
centration in blood corresponds to both free and
protein bound fractions. Free cortisol is the fraction
that is responsible for the biological actions of cor-
tisol'.

Due to the lipophilic nature, free cortisol in blood
enters saliva predominantly through the intracellu-
lar route by diffusing through the cells of the sali-

vary glands, independently of salivary flow rate”.

Determination of cortisol in blood or urine has
been used in the assessment of adrenocortical func-
tion and the diagnostic workup of suspected disor-
ders in the hypothalamic-pituitary-adrenocortical
(HPA) axis'. However there are some limitations
of these types of samples which directed scientists
to explore a more convenient type of sample'.
Measurement of cortisol in saliva has become an
increasingly promising test for screening of adrenal
pathologies specially, Cushing Syndrome (CS),
since the early 1980s”.

The Endocrine Society Clinical Practice Guideline
recommends two measurements of late-night sali-
vary (LNSC) cortisol as one of the tests for screen-

ing of patients suspected of having CS*.
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Since the hypercortisolism in CS is variable, two
measurements are recommended to increase the
reliability of test results’. Studies performed to
assess the utility of LNSC in terms of screening
patients with CS, generally have shown sensitivi-

ties and specificities of more than 90%.

Cortisol circulates in blood as free cortisol (4%)
and mostly bound to carrier proteins like cortisol
binding globulin (CBG) (90%) and albumin
(6%)".

serum total cortisol concentration is exponential.

The relationship between salivary and

A more rapid increase in salivary concentration
occurs, once the CBG is saturated above the levels
of 500-600 nmol/L of total cortisol’. Consequent-
ly, the concentration of total cortisol routinely
measured in blood strongly depends on CBG lev-
els'. In conditions that alter CBG concentrations,
the serum total cortisol measurements may be
misleading. Estrogen increases CBG concentra-
tions in circulation'. False positive results for
overnight dexamethasone suppression test are
seen in 50% of women on oral contraceptive pill° .
In contrast, decreased serum cortisol levels are
seen in patients with low serum proteins in condi-

tions like critical illness or nephrotic syndrome’ .

Salivary cortisol levels reflect the concentration of
biologically active free cortisol in blood with min-

imal protein binding due to the absence of
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substantial amount of CBG or albumin in saliva’ .

Hence, salivary cortisol is unaffected in conditions
with elevations or reductions in CBG levels (eg.
pregnancy, oral contraceptive pills, inherited dis-
eases of CBG deficiency)™*’.

The levels of salivary cortisol follow the diurnal
rthythm of cortisol in blood’. An increase in cortisol
in blood is reflected by free cortisol in saliva with-
in few minutes’. Hence, cortisol in saliva is syn-

chronous with the total cortisol level in blood.

Since the HPA axis is the major stress response
system in the body, blood collection for measure-
ment of cortisol itself may activate the HPA axis
and increase cortisol level in blood. Collection of a
sample of saliva is non-invasive, painless, stress
free and requires no special equipment or training'.
Patients can collect their saliva sample even at
home environment. Cortisol in saliva is stable at
room temperature at least for one month®’. Sam-
ples can be stored at home until they are handed-
over to the laboratory or can be mailed without a

significant decrease in cortisol levels.

The matrix of the saliva contains fewer interfering
compounds compared to urine or serum, resulting
in measurement of salivary cortisol comparatively

a less analytical challenge®.

Salivary cortisol has been measured by immunoas-
say (IA) methods: radioimmunoassay (RIA), en-
zyme linked immunosorbent assay (ELISA), auto-
mated electrochemiluminescent assay (ECLIA) and
recently by liquid chromatography mass spectrom-
etry (LC-MS/MS)’.
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Immunoassay methods are convenient and widely
available in laboratories. However, the assays are
limited by their poor specificity, since there is
cross-reactivity with endogenous and exogenous
glucocorticoids, especially, cortisone which is pre-

sent in high concentrations in saliva.

The low salivary cortisol concentrations found at
nadir of the circadian rhythm are closer to the lim-
it of detection of these IA methods and they are
less sensitive in measuring low cortisol levels. To
overcome this problem larger sample volumes and
prolonged incubation times have to be used which

are disadvantages of these methods’.

In contrast, LC-MS/MS is 10-100 times more sen-
sitive compared to IA methods and has higher de-
gree of specificity with accurate quantification of
low salivary cortisol concentrations'’. However,
LC-MS is not widely available and comparatively
expensive. The assay performance and interpreta-

tion of results need expert opinion.

To obtain precise and reliable results rigorous
standardization of sample collection method and
assay technology is important. Different centres
practice either collection of saliva using Salivette
tubes or passive drooling into a plain container. In
different studies participants have abstained from
brushing teeth, smoking, eating or drinking any-
thing but water either for 30, 60 minutes or up to 2
hours before collection of saliva®. Blood contami-
nation within the oral cavity may result in falsely
elevated cortisol levels in saliva’. Lack of harmo-
nisation, certified reference material and external
proficiency-testing programmes contribute to the
variability of salivary cortisol levels between dif-

ferent methods.
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Salivary cortisol has best evidence for its utility in

screening for CS. Emerging roles of salivary corti-
sol include diagnosing adrenal insufficiency and
monitoring of glucocorticoid replacement’. Studies
have revealed the possibility of using salivary cor-
tisol in dynamic function tests in assessing the
HPA axis’. However, at this point there are insuffi-
cient data to recommend the routine use of salivary
cortisol in these aspects and this warrants further

research studies.

Stress free non-invasive sample collection of sali-
vary cortisol has led to the usage of salivary corti-
sol as a biomarker for assessment of stress re-
sponse (particularly in research involving
children)’.

With the wide-spread utility of salivary cortisol in
clinical as well as research fields, laboratorians and
chemical pathologists will need to be aware of pre-
analytical and analytical issues that might be en-

countered in measurement of salivary cortisol.
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Albuminuria: An Update for Laboratories

Dr I.D.Siriwardhana

Faculty of Medicine, University of Ruhuna, Galle

What is albuminuria?

Albumin is excreted in urine in micro-quantities by
all healthy individuals; however when the daily
excretion exceeds normal limits, it becomes a clini-
cally significant urinary biomarker for screening

and diagnosis of a number of diseases.

Albuminuria is used to screen for early diabetic
nephropathy' and also advocated as the prognostic
marker in diagnosis and classification of Chronic
Kidney disease (CKD). Moreover it is recognized
as an independent risk marker for cardiovascular

. 1
disease .

What is the correct test to request?

In laboratories requests are received for urine albu-
min, urine microalbumin and urine albumin/
creatinine ratio due to a lack of harmonization in
test nomenclature. Sometimes laboratories receive
urine microalbumin and albumin/creatinine ratio
requested for the same patient simultaneously
showing a lack of awareness among requesting
doctors that these two tests do differ only by the

name.

A caveat for the users is, if urine albumin were re-
quested, laboratories might report a qualitative re-
sult for urine albumin using dipstick or report a
quantitative result as urine albumin concentration,

which may not serve the intended purpose.
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The correct test name is urine albumin/ creatinine
ratio (ACR) when the clinical need is to screen for
diabetic nephropathy or in a patient with CKD or
for assessing cardiovascular risk. The urine ACR
measured in a spot urine sample has been found to
correlate well with daily albumin excretion meas-

ured in a twenty four hour collection'.

What are the sample collection requirements?
The recommended sample is fresh first morning
void mid-stream urine collected to a screw capped

container’.

How should the samples be stored and pro-
cessed?

Urine albumin is stable at 2-8 °C for 7 days. Sam-
ple should be centrifuged and the supernatant sep-
arated and stored if there is a delay in analysis.
Refrigerated samples should be brought to room
temperature prior to analysis, centrifuged if neces-
sary to remove any cloudiness developed during
storage’. Samples should be stored frozen at or
lower than —70 °C if storage for longer periods are

required’.

What are the

Urine albumin is measured using an immuno-

analytical methods?
chemical method. Immunoturbidimetric and neph-
elometric assays are available for clinical labora-

tories.



Most of the currently available methods are stand-
ardized against the SRM 470 distributed by the In-

stitute for Reference Materials and Measurements

(IRMM)*, and laboratories offering urine albumin
should ascertain whether the results produced are
traceable to SRM 470. A reference measurement
procedure and a commutable urine albumin stand-

ard are currently under development”.

Most analytical methods operate at a narrow ana-
lytical range and therefore are subject to prozone
effect, which might lead to erroneous results®. It’s
best to screen urine samples firstly with dipstick
for protein. All positive samples should be pre-
diluted prior to albumin measurement to avoid

prozone effect.

Creatinine concentration should be measured in
the same urine sample to report albumin/

creatinine ratio.

Desirable analytical goals for urine albumin in-

clude an imprecision of 18% and a bias of 16.4%",

What are the important aspects of quality as-

surance?

The use of appropriate internal quality control ma-
terial for both urine albumin and creatinine are
essential as well as participating in an external
quality assessment programme for ACR. In the
absence of an EQA programme, inter-laboratory
comparisons with two or three other laboratories

are an option.
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What are the reporting units and comments for

interpretation?

ACR is reported in units of mg/g by Sri Lankan

laboratories. An appropriate comment for interpre-

tation is
ACR <30 mg/g Normal
ACR 30 - 300 mg/g Albuminuria

(micro albuminuria)

ACR > 300 Gross/Very high

albuminuria

mg/g

In the presence of fever or concurrent urinary tract
infection, the ACR should be repeated on another

occasion.
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A case report of a young man with recurrent

abdominal pain

Dr I.N.Jayasinghe
Registrar in Chemical Pathology

Department of Chemical Pathology, Colombo South Teaching Hospital, Kaluboilawila

Case presentation

A 32-year-old male patient presented with recur-
rent episodes of severe abdominal pain, nausea,
vomiting, constipation for 2 years duration. These
nonspecific symptoms were subject to several
medical and surgical misdiagnoses. During the
hospital stay medical staff has noticed a discolour-

ation of urine when exposed to sunlight.

On examination his blood pressure was found to be
slightly elevated (160/90 mmHg) than normal and
the other findings were normal.

Serum biochemical results:

Analyte Result Reference Range

FPG 5.0 <55 mmol/L

Serum
Urea 34 2.8—-7.2 mmol/L
Creatinine 100 74-110 pmol/L
Amylase 52 29-103 U/L
Sodium 120 135-145 mmol/L
Potassium 4.5 35-45 mmol/L
Cholesterol 5.6 <5.18 mmol/L
Osmolality 225 275 - 295 mOsm/kg

Analyte Result Reference Range
Urine 460 300 — 900 mOsm/kg
osmolality
Spot Urine
Sodium 50 <20 mmol/L
Potassium 30 20 mmol/L
Questions:

1. What is the most likely diagnosis in this pa-

tient?

2. What further investigations are needed?

3. What is the reason for other biochemical
abnormalities?

Discussion:

Question 1

Acute porphyria

Question 2

. Urine for porphobilinogen

(Watson and Schwartz test)

. Urine for porphyrin
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Watson and Schwartz test was positive in this pa-
tient, urine porphyrins were assessed by scanning
spectrophotometric method and found to have a
Soret peak. Genetic analysis confirmed the
p-R173W mutation in the HMBS gene. This con-
firms the diagnosis of acute intermittent porphyria
(AIP). Screening of his family revealed his mother,
2 siblings and 2 children were also having the same
mutation although they are asymptomatic.

Question 3

Hyponatraemia, low serum osmolality and natriu-
resis can be explained by inappropriate ADH se-

cretion in AIP. Hypercholesterolemia is also an

associated metabolic abnormality in AIP.
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Study days organized by CCPSL on Molecular Pathology and Clinical Nutrition were
held at Auditorium of Epilepsy Building, NHSL on 14.11.2018 and 20.12.2018.
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A case report of a lady with progressive weakness and weight loss

Dr J.A.P. Sanjeewani
Registrar in Chemical Pathology

Department of Chemical Pathology National Cancer Institute, Maharagama

Case presentation

Thirty eight-year-old lady presented with progres-
sive weight loss, loss of appetite and generalized
weakness with bilateral lower limb numbness for
past 5 months duration. She was not having fever,

rashes or joint pain.

On examination her BMI was 14 kg/m”. Facial and
limb muscle wasting was there. Her skin was thick-
ened and hyperpigmented. Her nails were white
and clubbed. She had bilateral ankle oedema with

hepatosplenomegaly and generalised lymphade-

nopathy.
Investigations
ESR 8 mm/1st hour
LDH 239 230-460 U/L
Total protein 58 60-80 g/L
Albumin 35 38-55 g/L
Globulin 23 20-35 g/L

Remaining liver function tests and renal func-

tion tests were normal.

TSH, LH, FSH and serum cortisol were with-

in normal reference range.

ANA, dsDNA, cryoglobulins and retroviral

studies were normal.

Bone marrow

No evidence of malignant infiltration

Lymph node biopsy

No features of lymphoma

Serum protein electrophoresis

A small monoclonal band

Immunofixation

Monoclonal band of Ig G lambda in type

Serum VEGF

Not available
Questions

1.What are the differential diagnosis after
history and examination?

2.What are the differential diagnosis after looking
at the investigation findings?

3.What does POEMS acronym for?

4.What are the diagnostic criteria for POEMS
syndrome?

5.What special biochemical investigations are
helpful for diagnosis, assessing the prognosis
and follow up of POEMS patients?

6.What are the types of monoclonal bands which

could be seen in POEMS syndrome?
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Discussion

Question 1:

. Malignancy

. Connective tissue disorder
. CIDP

. Multiple myeloma

. Castleman syndrome

Question 2:

. Castleman syndrome
. Castleman variant of POEMS syndrome
. POEMS syndrome

Question 3:

Polyneuropathy, Organomegaly, Endocrinopathy,

Monoclonal bands, Skin changes
Question 4:
Mandatory criteria (2 required)

. Polyneuropathy
. Monoclonal plasma cell disorder

Other major criteria (1 required)

. Sclerotic bone lesions
. Castleman disorder
. Increased VEGF

Minor criteria (1 required)

. Organomegaly

. Extra vascular volume overload
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. Endocrinopathies

. Papilledema
. Thrombocytosis/ polycythaemia

. Skin changes

Question 5:

VEGF

Immunofixation

Question 6:
Ig G or Ig A lambda

Abbreviations

CIDP - Chronic Inflammatory Demyelinating
Polyneuropathy

Ig - Immunoglobulin

VEGF -Vascular Endothelial Growth Factor
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Prevalence of preoperative hypomagnesaemia and the correlation

between preoperative hypomagnesaemia and post-operative

hypocalcaemia after total thyroidectomy

Pathirana VPATV', Samarasinghe R', Perera E?, Wanigasooriya SS?, Yapa YMAB?
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Introduction

Hypocalcaemia is a common complication after
total thyroidectomy and produces potentially se-
vere symptoms. Monitoring of serum calcium and
magnesium is important and correction of those

deficiencies facilitates early recovery.

Objective

To assess the prevalence of preoperative hypomag-
nesaemia and the correlation between preoperative
hypomagnesaemia and post-operative hypocalcae-
mia (both biochemical and symptomatic) after total

thyroidectomy in a Base Hospital.

Method

Hospital and laboratory based prospective, analyti-
cal cross sectional study was conducted including

63 patients who underwent total thyroidectomy,

Email: colchempath@gmail.com

Tel: +94 (0) 76 704 4871

recruited from a surgical unit of a Base Hospital
by using a random sampling method. Plasma
iPTH, eGFR, serum albumin corrected total calci-
um (SACTC) and magnesium were analyzed on,
the day before the surgery. SACTC was measured
on post-operative day 1(Post-op DI1), and the
symptoms of hypocalcaemia were assessed on
Postop D1. Data were analyzed using Mini Tab
version 16® and descriptive and inferential statis-

tics were used.

Results

The mean age was 48.25 years (SD=12.36) and
89% (n=56) were females. Eighty seven percent of
patients (n=55) had benign conditions and 13%

(n=8) had malignancies.
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The distribution of pre operative
hypomagneseamia

» Hypomagneseamia

m Normomagneseamia

Figure 1: The distribution of pre operative
hypomagnesaemia
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Figure 2: The correlation between pre operative
serum magnesium level and serum albumin
corrected total calcium level on the post
operative day 1
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Forty percent of patients (n=25) were hypomag-
nesaemic (level <0.7 mmol/L) preoperatively and
all of them got biochemical hypocalcaemia (BHC)
on the post operative day 1(level < 2.15 mmol/L).
Among them 80% (n=20) got symptomatic hy-
pocalcaemia (level< 1.88) on Postop D1 but none
of them had malignancies. Out of normomag-
nesaemic patients preoperatively (n=38), 76%
(n=29) had biochemical hypocalcaemia. However,
no one got symptomatic hypocalcaemia.

There was a statistically significant positive corre-
lation between the preoperative serum magnesium
level and SACTC on the post operative day 1 with
a Pearson correlation value of 0.818 and an adjust-

ed R?value of 66.45% (P < 0.001).

Conclusion

It is preferable to measure serum magnesium
level preoperatively to exclude any deficiency
which is a contributing factor for post operative

hypocalcaemia.

Website: ccpsrilanka.com




Chemical Pathology Regional workshops

Regional workshop was held at Anuradhapura in collaboration with Anuradhapura clinical society on 15.01.2019

'pcoming Events

- Laboratory Management 3 day workshop in collaboration with
Postgraduate Institute of Management in May

Regional workshops in Ratnapura, Kalutara and Matara
. e
Email: colchempath@gmail.com Tel: +94 (0) 76 704 4871 Website: ccpsrilanka.com
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