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Q1. Where are investigations for
suspected myeloma performed?

@ Biochemistry
B Immunology

O Blood Sciences




Q2.What method Is used to detect a
possible multiple myeloma?

B Protein electrophoresis

B Protein
electrophoresis+Immunoc
hemical




Q3.If serum protein electrophoresis is
used,what method does your laboratory
employ?

O Gel electrophoresis

B Capillary Zone
19 electrophoresis

O Sebia

The majority of laboratories stated that they used the Sebia Hydrasy system
for their gel electrophoresis.The remainder used Helena.All used the Sebia
CZE method.One laboratory additionally mentioned that they used CZE as the
main method but very small samples were analysed using the Sebia Hydrays



Q4. If an iImmunochemical method is used for
detection of monoclonal bands,what method

does your laboratory employ?

AOnly two of the three laboratories that mentioned in question 2
that they used both serum protein electrophoresis mentioned
the iImmunochemical method that they used in their laboratory
to detect a possible multiple myeloma

A Beckman 1
A Nephelometry-ProsPec,Dade Behring 1



Q5 Does the laboratory reflex test for
protein electrophoresis based on the
total globulin result?

OYes
B No
O Other responses

Other responses-Not automatic-Duty Biochemist may add this,taking into
account the total globulin,age,renal function,other results and clinical details
One laboratory was not sure and one stated sometimes by the Duty Biochemist
One laboratory mentioned that an autocomment was added to the report
suggesting the need for serum protein electrophoresis



Q6.If the response to Q5 Is yes,what cut
off of globulin is used?

Age >40 years a Globulin >46 g/l ,Age <40 years a Globulin <17 g/l
Total Protein>85 g/l with an inverse Albumin/Globulin ratio

Total Protein>80 g/l and Albumin <30 g/l Age >40 years

Total Protein>80 g/l with an inverse Albumin/Globulin ratio

Total Globulin >45 g/I-Two laboratories mentioned this cut-off

Total Globulin>40 g/i

Total Globulin >50 g/I

Total Globulin >37 g/l and an Albumin/Globulin ratio<l and Gamma GT<200
U/l

Total Globulin>39 g/l if aged 16 years and above and Total Globulin <18 g/l if
Total Protein>40g/I g/l



Q7. Does the laboratory reflex test for
serum protein electrophoresis based on
a request for mmunoglobulins?

OYes
E No

20

3 laboratories that responded No mentioned that protein electrophoresis is
automatically performed on requests for immunoglobulins.One laboratory that
responded Yes mentioned that this would be assessed during validation if

the clinical information provided and other laboratory findings suggested

a possible myeloma.



Q8. If the answer is to Q7 Is yes,please

state the situations where serum protein

T To  To I»

T> T

electrophoresis is requested?

9 laboratories mentioned all adult requests for immunoglobulins

Unexpected abnormal results and no protein electrophoresis performed
within the previous 12 months

All immunoglobulins outside the reference range for those aged >18 years
of age

Any elevated immunoglobulin component,a patient>35 years of age and
with no protein electrophoresis within the previous 6-12 months,a known or
suspected paraprotein from the clinical details

Where not requested previously

One elevated and one or two suppressed immunoglobulins will action
protein electrophoresis or if indicated by clinical details

On the first occasion that a sample is received on any patient when any
immunoglobulin is outside the reference range and on any subsequent
occasion if a band was found on the first occasion

All immunoglobulin requests,all M band requests,all caeruloplasmin
requests and all U; antitrypsin requests

Electrophoresis added if,during validation the clinical picture and other
laboratory findings suggest a possible myleoma



Q9.What method does the laboratory use
to quantitate any new monoclonal band?

1 1 @ Scan densitometry

B Monoclonal peak on
Sebia CZE

O Immunoglobulins only

O Refer

The laboratory that measured immunoglobulins only mentioned that,at the
request of the Consultant Haematologist the paraprotein concentration can be
obtained by scanning densitometry but this is not routinely performed.



Q10. What method does the laboratory
use to type heavy and light chains of any
newly detected monoclonal band?

O Immunofixation

B Sebia Capillarys
Immunotyping

O Sebia
Capillarys+Immunofixation

O Refer

Laboratories mentioning Sebia Capillarys Immunotyping and Sebia Hydrosys
Immunofixation mentioned that the latter would be performed in the presence
of a small band or one masked by the presence of other proteins



Q1ll.What procedure does your
laboratory follow if only a heavy or light
chain is detected?

@ Refer to PRU for both
heaw and light chains

B Other procedures




Do o Do Io D>

To

Q1l1lla Light chain only detected

Repeat immunofixation with anti IgD and anti IgE 8

Repeat immunofixation with anti IgD and IgE with serum free light
chains 4

Repeat immunofixation for anti IgD and IgE and request a urine for
Bence Jones Protein 2

Repeat immunofixation for anti IgD and IgE and if negative,serum
free light chains and request a urine for Bence Jones Protein 1

Serum free light chains and request a urine for Bence Jones
Protein 1

If known BJP myeloma and band is running in the same position as
previously a comment I s added
serumo. I f unknown patient and
above.If no urine has been sent,then request one.If band does not
correspond to free light chain ,then immunofix for IgD 1

Obos
ur i



Q11b Heavy chain only detected

Refer to St Georgeods Hospital PRL

Heavy Chain Disease 5
Repeat I mmunofi xation after treat
reagent) to expose epitopes 3

Repeat immunofixation after treatment with mercaptoethanol.If still
unable to detect light chains,then sent to another laboratory using a
different source of antibody 1

Repeat immunofixation with light chain antisera from another
commercial source and sent to PRU for confirmation 1

Repeat immunofixation with fluidil and dithiothreitol and if still
positive,check urine for light chains in case post synthetic
degradation and refer to St G

eor g
l mMmmunosel ection to detect Ohi dden



Q12. Does the laboratory always measure and
report the non-isotypic immunoglobulins if a

monoclonal protein has been typed?

O VYes
B No
O Unsure

One laboratory that responded No mentioned that they would do so only if
requested to



Q13.What method is used to analyse the
non-isotypic immunoglobulins?

O Nephelometry
B Immunoturbimetry

O Immunoassay

NEPHELOMETRY Olympus 2700 Beckman Immage Dade Behring BN2

IMMUNOTURBIMETRY Roche Modular Architect ¢c8000 Olympus 2700
Cobas 6000 Beckman DXC1

IMMUNOASSAY Siemens Advia Vitros Fusion 5.1



Q14. Does the laboratory report a quantitative
value for all iImmunoglobulins measured,in the
presence of a monoclonal protein?

O No
B Yes

O Sometimes

One laboratory reporting Yes mentioned that they would not report the heavy chain
le:lgG,A or M if the paraprotein was >5 g/l.

One laboratory reporting Yes mentioned that they would not report the heavy chain
if the paraprotein was >10 g/l unless it may be of use to the clinician. eg:band over
beta globulin,very high polyclonal background etc



Q15. Does the laboratory always receive a
corresponding urine sample for Bence Jones Protein
when a serum is sent for investigation of possible
multiple myeloma?

O No
B Yes




Q 16.I1f the answer Is Q15 is no,does the
laboratory automatically request that a
urine be sent?

O Yes
B No

5 laboratories that responded No gave a variety of answers-they would request a
urine 1 only if the total immunoglobulins were low,dependent on the

electrophoresis result and if the diagnosis specifically indicated the possible
presence of a myeloma/macroglobulinaemia,often suggested or requested by the
Duty Biochemist,if authorised by the BMS4 or Consultant based on the presence

of a band,if immune paresis ,if elevated U, or if clinical details or haematology results
made it a high risk of a myeloma



Q17. If Bence Jones Protein is measured
In urine,what sample is requested?

O Random
B 24 hour
0O Random+24 hour

Some laboratories stating a random sample specified an early morning urine.
The majority of laboratories mentioning both random and 24 hour urine

stated that the former would be requested as a screen with the latter being
requested if a BJP had been documented and was being used for monitoring.4
remaining laboratories mentioning both just stated random sample with a

24 hour urine on some.



Q18. What method does your laboratory
use to quantitate urine Bence Jones
Protein?

O CZE

B Scanning Densitometry
0O Do not quantitate

O Refer

26

Most laboratories mentioned urine total protein followed by scanning densitometry
with the peak area relative to the urine total protein.

One laboratory mentioned that if the urine creatinine was <4000 umol/l they would
request a repeat EMU.If >4000 umol/l then urine protein is measured.If <0.15 g/l then
the urine is concentrated X10 .Then agarose gel acid violet stain

One laboratory mentoned EP,fix stain with acid violet,scan,multiple ratio of BJP:
albumin peak by urine aloumin concentration



Q19.What method is used to type Bence
Jones Protein?

O Refer
B Immunofixation




Q20. How does the laboratory report the
presence of a Bence Jones Protein?

A a Bence Jones protein present
A b Kappa/Lambda light chains present

A ¢ The amount of Bence Jones present as a % of the total
urine protein

A d The amount of Bence Jones present as g/l

A e The amount of Bence Jones present as g/mmol
creatinine

A f The amount of Bence Jones present as mg/l

A gThe amount of Bence Jones present as mg/mmol
creatinine

A h The amount of Bence Jones present as mg/24 h if
reguested



Q20 How does the laboratory report the
presence of a Bence Jones Protein?

Oa

Bb

Od
Oatb
Ha+d
Ob+d

B at+b+c

Oa+b+c+d
W a+b+d
B b+c+d
Ob+d+e
Ob+g+h

3 laboratories mentioned that they reported 24 hour values,2 in g/24h,1 in mg/24h
One laboratory reported the result as Bence Jones Protein present together with
the light chain type



Q21.What method does your laboratory
use to quantitate urine total protein?

O Pyrogallol Red

B Benzethonium Chloride
O Ortho Vitros Slide

O Dye binding colorimetric

B Siemens Advia

O Vitros Fusion




Q22. If anew monoclonal band is
detected,how does the laboratory inform

the requesting clinician/GP ?
A a Telephone call
A b Comment on the report f ol
Ac A separate paraprotein \



Q22 If anew monoclonal band is
detected,how does the laboratory inform
the requesting clinician/GP?

Da

Bb

Oc
Ob+c

B atb+c
Oa+b




A

A

Q 22 Individual comments

aonly One laboratory mentioned only if the paraprotein level is>10
g/l

b only One laboratory mentioned they might telephone the ward or
clinician if a large band is found,one mentioned that they would also
send a letter to the GP and one that they would consider
telephoning the GP if a large band is found

a+b One laboratory mentioned that any new Bence Jones Protein is
always telephoned urgently,others as appropriate.If a low risk of
myeloma or renal disease and very likely to be MGUS there would
just be a comment on the report about appropriate follow up.One
laboratory mentioned a if the major band is likely to be a myeloma
and b if the minor band is likely to be MGUS.Another mentioned that
they would telephone GPs and non Oncology Consultants and
comment on the report form for Haematology and Oncology



Q23 If informed by a comment on the
report form,does the comment mention
referral to the Haematologist/Oncologist?

OYes
B No
O Not applicable

Not applicable-as all requests are made by the Consultant Haematologists

Yes-One laboratory mentioned that it depends on theconcentration of the paraprotein and other results,one
laboratory mentioned if clinically required.Another mentioned that it depended on the case.One laboratory
mentioned if the IgG>20g/l,IgA or IgM>10 g/l or any Light Chain only and two laboratories had agreed criteria for a
comment to refer to /discuss with theHaematologists.One laboratory included a separate instruction sheet on
when to refer the patient to the Haematologists One mentioned that they would not recommend if a very

likely MGUS unless very young,becomes symptomatic,develops evidence of end-organ damage

or if the paraprotein increases significantly.One laboratory mentioned referral if the patient has symptoms of,or
physical signs suggestive of underlying myeloma,other lymphoproliferative disorder or AL Amyloidosis and
suggested disscussion with the Haematology team



East Sussex Hospitals !Z'_HB

NHS Trust

Departments of Biochemistry and Haematology. May 2006.
RECOMMENDATIONS AND ADVICE ON MONOCLONAL PARAPROTEINS

A monoclonal protein in serum or urine may be associated with a serious disorder:
Myeloma

Monoclonal Gammopathy of Undetermined Significance (MGUS)*
Amyloidosis

Solitary plasmacytoma

B-cell non-Hodgkins lymphoma

Chronic lymphocytic leukaemia

Which tests should be performed?

Renal function Full blood count

Albumin Urine for Bence-Jones protein
Calcium LDH

Immunoglobulins X-rays of painful areas

Which patients should be considered for haematological referral?

Patients with evidence of possible disease related tissue or organ damage e.g. anaemia,
renal impairment, hypercalcaemia, lytic lesions, osteoporosis with compression fractures.
The extent of diagnostic procedures should take into account the age of the

patient, presence of other disease and level of paraprotein.
In general, elderly patients with a paraprotein of <20g/l and no evidence of
disease-related damage can be followed up in general practice.

*Monoclonal Gammopathy of Undetermined Significance (MGUS)
Definitions
Monoclonal paraprotein level less than 30 gm/1.
No evidence of disease related tissue/organ damage or other B-cell proliferative disorder.
Bone marrow plasma cells less than 10%.
Prevalence
e >50yrs—3.2%
e >70yrs-53%
e >85yrs—7.5%
Significance
e Patients with MGUS may progress to myeloma or other B-cell proliferative disorder.
Progression is greater:
o The higher the initial concentration of the paraprotein.
o With IgA and IgM paraproteins.
o With reduction in the normal immunoglobulin levels.
e The average risk of progression to a serious disorder is 1% per year.
e A bone marrow is not considered mandatory in all patients depending upon the age,
absence of clinical and laboratory features of concern and paraprotein level.
® Long term follow up of patients with MGUS should be indefinite, the frequency
depending upon the perception of risk but at least every 12 months.



East Sussex Hospitals m

NHS Trust

DEPARTMENT OF CLINICAL BOCHEMISTRY

date

Dear Dr

Re: FULL PATIENT DETAILS REQUIRED HERE

You will note that an abnormality has been found in the protein investigations
requested on this patient. Since this could have serious implications, we would like to
confirm the findings on fresh specimens (at least 20ml early morning urine for Bence
Jones Protein in a plain container and 5m! clotted blood for repeat protein
electrophoresis), preferably within the next 2 weeks.

Please request serum calcium, LDH and renal function if these have not been
assayed recently.

Please find attached recommendations from the Consuitant Haematologists in East

Sussex NHS Trust regarding the follow up of monoclonal paraproteins and MGUS
{manoclonal gammopathy of undetermined significance).

Yours sincerely

Consultant in Deparfment of Clinical Biochemistry.

East Sussex Hospitals NHS Trust



Q 24.Does the laboratory automatically inform
the Consultant Haematologist/Oncologist of
any new cases?

OYes

B No

O Not applicable
O Other

Of those laboratories responding Yes,the following were mentioned regarding
informing-If they meet myeloma guidelines,if a younger patient,if the IgG
paraprotein>20 g/l ,>10g/l for IgA and IgM paraprotein and Light Chain only,if they
meet crtieria agreed by the Haematologists,if a major paraprotein band.

The non-applicable response mentioned that all requests were made by the

Consultant Haematologists.



Q25. Does the laboratory perform the
additional tests in a suspected multiple
myeloma?-Automatic



