
Waiting time for a haematology con-
sultation in Poland ranges from a cou-
ple to several dozen weeks. This is due
to the shortage of haematology spe-
cialists, their uneven distribution and lack
of clear rules regarding patient referrals
to outpatient haematology clinics (OHCs).
Complete blood count (CBC) is a cheap
and widely performed laboratory test.
However, in view of problems frequently
encountered by primary care physi-
cians with proper interpretation of CBC
results, particularly with the differential
diagnosis of malignant blood diseases
from benign or reactive abnormalities,
we hypothesized that the main reason
for referring patients to OHCs might be
any CBC deviation. To test this hypoth-
esis, we analysed the structure of patient
referrals to the OHC in Elbląg. Addition-
ally, we sought to establish guidelines for
primary care physicians to follow while
referring patients identified with CBC ab-
normalities for haematology assess-
ment.
The study analyses the reasons for 986
patient referrals to the OHC in Elblag (in
2005-2009). Referrals due to CBC ab-
normalities were also evaluated to de-
termine their severity. Most of the pa-
tients (690) referred to the OHC were
female (70%). The most common reason
for OHC referral, identified in 33% of pa-
tients with CBC abnormalities, was
anaemia, followed by thrombocytopenia
(25%) and leucopenia (16%). The sever-
ity of CBC abnormalities was mild in the
majority of patients. At the time of
their first OHC visit, only 60% of anaemia
and thrombocytopenia cases in fact
met the criteria for the respective diag-
nosis, which indicates that the abnor-
malities resolved spontaneously and
could have been monitored by the pri-
mary care physician.
Based on the above results and own ex-
perience, the authors have proposed
practical guidelines on referral indications
in the case of CBC abnormalities. The
guidelines, coupled with the expansion
of knowledge of haematological diseases
among primary care physicians, might
contribute to reducing the number of pa-
tients referred for haematology assess-
ment.

KKeeyy  wwoorrddss::  outpatient haematology
clinic, primary care physician, haema-
tologist.
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Introduction

Polish patients require referral from their primary care physician in order
to make appointments with the majority of medical specialists, haematolo-
gists included. Waiting times typically range from a couple to several dozen
weeks. In mid June 2010, first-time patients requesting appointment at either
of two outpatient haematology clinics (OHCs) operating in Gdańsk had their
appointments scheduled for the end of 2011. 

Difficulties with obtaining haematology consultations can be attributed to
several factors. The most important of them was the number of actively prac-
tising haematology specialists, which is indirectly linked to the number of haema-
tology centres operating within a particular area. According to the Central Reg-
ister of Physicians kept by the Supreme Medical Chamber (NIL) in Warsaw,
there are a total of 289 haematology specialists in Poland (275 of whom prac-
tise actively). Taking into account the fact that Poland’s population exceeds
38 million [1], there is only 0.7 haematologist per 100,000 people in Poland
(i.e. one haematologist per 138,000 people). Furthermore, the distribution of
haematologists and haematology treatment centres in Poland is uneven. War-
saw, for example, has four large haematology treatment centres including the
prominent Haematology Institute. For contrast, the Warmińsko-Mazurskie
Province has only one 14-bed haematology inpatient unit with the basic re-
ferral level. A report commissioned by the Ministry of Health and prepared by
the National Institute of Hygiene points to a large and recently growing di-
versity in saturation with “haematology beds” between Polish provinces. What
is more, the underlying causes of the diversity have been becoming more and
more permanent in the last few years. Warmińsko-Mazurskie is the province
with the lowest number of haematology beds per 10,000 inhabitants – ca. 66%
fewer than the Polish average [2]. The Pomorskie Province also has just one
haematology hospital unit which, however, is the only haematology treatment
centre in northern Poland with the 3rd referral level, i.e. authorized to perform
allogeneic transplants from related and unrelated donors. There are 15 reg-
istered haematology specialists in the Pomorskie Province and only 3 in the
Warmińsko-Mazurskie Province [3]. In 2010, the Pomorskie Province had
2,235,511 inhabitants, while the Warmińsko-Mazurskie Province had 1,427,587
[1], which gives 0.68 and 0.21 haematologist for 100,000 inhabitants in those
provinces, respectively. There are no commonly recognized physician-to-
patient ratios, either in Poland or in Europe, specifying the number of haema-
tologists required for covering health needs of the population. According to
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US estimates for the state of Pennsylvania, the optimum num-
ber of professionally active, fully qualified and independently
practising haematologists is ca. 1-2 per 100,000 inhabitants
[4]. The data suggest that the two Polish provinces listed
above do not have enough haematologists, which partially
explains the long waiting times for haematology assessment.

Another important cause of difficulties with access to
haematology consultations, at least in Poland, is the fact that
there are no established guidelines regulating the referral of
patients for haematology assessment by primary care physi-
cians, even though CBC is a rather commonly ordered labo-
ratory test. CBC is a part of the basic set of tests performed
during periodic health check-ups and should, preferably, be per-
formed in adults at least once a year. Interpretation of CBC re-
sults, however, may be problematic, especially if reactive ab-
normalities are to be differentiated from serious haematopoietic
conditions. As a result, patients with any CBC abnormalities
may be referred for haematology consultation without any pri-
or attempt to assess dynamics of the abnormalities and their
severity, or explain commonly encountered disorders such as
anaemia due to iron deficiency. The situation potentially ex-
tends waiting times for haematology assessment, making it
more difficult for patients requiring urgent treatment to make
an appointment with a haematologist. 

To verify the hypothesis that the main reason for patient
referrals to OHCs is CBC abnormalities, an attempt was made
to analyse referrals to the OHC in Elbląg. Results obtained
in the analysis were used as a foundation for guidelines that
might be applied to govern patient referrals for haematol-
ogy consultations in the case of CBC abnormalities.

Material and methods

The outpatient haematology clinic (OHC) in Elbląg oper-
ates within the “Outpatient Oncology Clinic” Non-Public
Healthcare Centre (NZOZ) and has a contract with the Na-
tional Health Fund (NFZ) for the provision of haematology
consultations. It is open one day a week and patients are seen
by two experienced haematologists from the Pomorskie
Province. The span of its operation covers Elbląg city and dis-
trict, as well as the closest districts of the Warmińsko-
Mazurskie and Pomorskie Provinces: Bartoszycki, Braniews-
ki, Iławski, Kwidzyński, Lidzbarski, Malborski, Nowodworski,
Nowomiejski, Ostródzki, Sztumski and Tczewski. Overall, the
region is inhabited by ca. 550,000 people [1].

The study was based on a retrospective analysis of the
following documents: written referrals to OHC issued by pri-
mary care physicians and medical records documenting pa-
tients’ follow-up and treatment, whenever any was required.
The study covered the period between 14 December 2009
and 16 January 2010. Medical records of a total of 1859 pa-
tients receiving treatment at the OHC were reviewed. A to-
tal of 986 patients, whose last OHC visit took place after 2007,
were selected for further analysis. Patients who last visited
the OHC in 2006 and before that year were excluded from
the study, similarly to patients who had only one appoint-
ment at the OHC.

Before undertaking the analysis, a database was creat-
ed with the following columns: initials, date of birth, gen-
der, place of residence (town/city, district), distance between

the place of residence and Elbląg, date of the first appoint-
ment, reason for referral, anaemia subtype, if the condition
was present (microcytic, macrocytic, normocytic), basic
blood parameters (WBC, HGB, PLT), final ICD-10 diagnosis,
date of the last recorded appointment, number of follow-
up years, number of appointments per year. 

Reasons for OHC referrals issued by primary care physi-
cians were divided into three main groups: abnormalities in
peripheral blood parameters, coagulation disorders and di-
agnosed proliferative disease. Patients who could not be in-
cluded in any of the groups listed above were classified as
“Other”. The group of patients with CBC abnormalities in-
cluded several subgroups, depending on the abnormality type:
leucopenia, leukocytosis, anaemia, polycythemia, throm-
bocytopenia and thrombocytosis, and duo- or pancytopenia.
The following definitions were adopted for the study: leu-
copenia – WBC < 4 × 109/l, leukocytosis – WBC > 10 × 109/l,
anaemia – HGB < 11.5 g/dl, polycythemia – HGB > 16 g/dl,
thrombocytopenia – PLT < 100 × 109/l, thrombocytosis – PLT
> 400 × 109/l. Criteria adopted for thrombocytopenia and
anaemia in the study were lower than reference values, based
on the authors’ clinical experience. Anaemia was classified
in accordance with commonly recognized criteria. HGB
range for mild anaemia was 10-11.5 g/dl; for moderate
anaemia, 8-10 g/dl; for severe anaemia, 6.5-8 g/dl; and for
life-threatening anaemia, below 6.5 g/dl. A similar procedure
was followed for the severity of thrombocytopenia and leu-
copenia. Accordingly, moderate thrombocytopenia was de-
fined as PLT level 50-100 G/l, severe thrombocytopenia 
20-49 G/l, and life-threatening thrombocytopenia below
20 G/l. Mild leucopenia was defined as the WBC level > 3 G/l
to < 4 G/l; moderate leucopenia WBC > 2 G/l to ≤ 3 G/l; and
severe leucopenia WBC ≤ 2 G/l [5].

The study was approved in writing by the NZOZ Manag-
er. A prerequisite for the approval was preparation of
a database ensuring full anonymity of the study group. Sta-
tistical calculations were performed using Microsoft Excel
(ver. 2003) and the R program (ver. 2.6.2) from the R Foun-
dation for Statistical Computing [6].

Results

Patient demographics

The vast majority of the 986-patient study group were
women (689, i.e. 70%). The median age in the study group
was 59 years (17-92 years) and it was 7 years higher in male
patients. The number of patients in each of the age groups
is listed in Table 1. The preponderance of women was more
pronounced in younger age groups. A statistically significant
difference in the proportion of women and men was iden-
tified in the younger age group (16-39 years) in relation to
the group of patients aged above 60 years (p = 0.0004). A sim-
ilar difference was noted between the group aged between
40 and 60 years, and the group of patients older than 60 years
of age (p = 0.0001). 

Distribution of patients’ places of residence

The vast majority of patients (88%) lived in towns/cities,
of whom 61.2% lived in Elbląg and the rest in other towns
in the vicinity of Elbląg (26.8%). Only 12% of patients lived
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in rural areas. Most towns and villages whose residents trav-
elled to the outpatient haematology clinic in Elbląg are lo-
cated within a 100 km radius from Elbląg. The majority (72%)
of patients were referred from Elbląg itself and from the 
Elbląg district. Another 22% of patients lived in directly neigh-
bouring districts. The remaining patients lived at a greater
distance.

Analysing towns/cities besides Elbląg, the highest pro-
portion of patients were originally from Braniewo (44 patients;
44 km away from Elbląg), followed by Pasłęk (41 patients;
22.4 km away from Elbląg), Malbork (27 patients; 32 km away
from Elbląg) and Nowy Dwór Gdański (26 patients; 24.3 km
away from Elbląg). Detailed data regarding places of residence
of patients referred to the outpatient haematology clinic are
listed in Table 2.

Data included in referrals by the referring physician

OHC referrals issued by the primary care physician, divid-
ed into four main groups (CBC abnormalities, coagulation dis-

orders, diagnosed proliferative disease and others) are listed
in Table 3. The dominant group comprised CBC abnormalities
(79%). Out of this group, the most common reason for refer-
rals (33%) was anaemia, followed by thrombocytopenia
(23%) and leucopenia (16%). Other reasons (leukocytosis, poly-
cythemia and thrombocytosis) did not account for 10% of all
referrals. Nearly all the groups were dominated by women, par-
ticularly the group of referrals issued due to anaemia and leu-
copenia (the women-to-men ratio was almost 5:1 – cf. Table
4). Referrals issued to 30 patients were classified as “Other”,
including lymphadenopathy (6), suspected haemosiderosis and
high serum iron level (4), macrocytosis without anaemia (2),
history of acute leukaemia (3), hypogammaglobulinaemia (1),
cryoglobulinaemia (1), epigastric tumour (1), HCV-related he-
patosplenomegaly (1), weakness or malaise (2), Raynaud's phe-
nomenon (2), increased reticulocyte count (1), elevated IgA 
level (1), Castleman’s disease (1), sibling leukaemia (1), sub-
conjunctival haemorrhage (1), PLT aggregates visible in the blood
smear or blood smear abnormalities (2).

TTaabbllee  11.. Age distribution of patients referred to the outpatient haematology clinic in Elbląg

SSeexx NNuummbbeerr MMeeddiiaann  aaggee RRaannggee AAggee  1177--3399  ((%%)) AAggee  4400--6600  ((%%)) AAggee  >>  6600  ((%%))

Men 297 62 17-88 38 99 160

Women 689 55 18-92 131 298 260

TTaabbllee  22.. Residence of patients referred to the outpatient haematology clinic in Elbląg

DDiissttrriicctt** NNuummbbeerr  ooff  ppaattiieennttss NNuummbbeerr  ooff  ppaattiieennttss NNuummbbeerr  ooff  ppaattiieennttss
((aaccccoorrddiinngg  ttoo rreeffeerrrreedd  ttoo  tthhee  cclliinniicc lliivviinngg  iinn  rruurraall  aarreeaass  ((%%)) lliivviinngg  iinn
ddaattaabbaassee  ccooddeess)) ttoowwnnss//cciittiieess  ((%%))

1 – Elbląg 602 0 (0) 602 (100)

2 – elbląski 110 52 (47) 58 (53)

3 – braniewski 66 10 (15) 56 (85)

5 – iławski 24 0 (0) 24 (100)

8 – sztumski 30 10 (33) 20 (67)

9 – kwidzyński 18 5 (28) 13 (72)

10 – nowodworski 45 17 (38) 28 (62)

11 – malborski 44 9 (20) 35 (80)

*only districts with more than 15 referrals are included 

TTaabbllee  33.. Reasons for referrals to the outpatient haematology clinic in Elbląg

DDiissoorrddeerr  ttyyppee NNuummbbeerr  NNuummbbeerr  MMeeddiiaann  aaggee  NNuummbbeerr  MMeeddiiaann  aaggee
ooff  ppaattiieennttss  ((%%)) ooff  wwoommeenn  ((%%)) ooff  wwoommeenn  ((yyeeaarrss)) ooff  mmeenn  ((%%)) ooff  mmeenn  ((yyeeaarrss))

Abnormalities in results 777 (78.8) 563 (72.5) 54 214 (27.5) 61
of CBC or other laboratory 
tests 

Coagulation system 49 (5.0) 36 (73.5) 46 13 (26.5) 46
disorders* 

Proliferative diseases 160 (16.2) 90 (56.2) 67.5 70 (43.8) 67

Total 986 (100) 689 297

*the broad group of coagulation disorders comprised both patients with suspected bleeding diathesis (21 people) and thrombophilia (29 people) 



Additionally, it was determined how many patients with
referrals specifying CBC abnormalities in fact met the crite-
ria defined in the study for leucopenia, leukocytosis, anaemia,
polycythemia, thrombocytopenia and thrombocytosis at the
time of their first CBC test performed at the outpatient haema-
tology clinic. Results are listed in Table 5 below. In nearly all
subgroups, with the exception of referrals due to anaemia and
thrombocytopenia, CBC results in the majority of patients 
(≥ 80%) met the numerical criteria of the condition specified
as the reason for their OHC referral. In groups referred due
to anaemia or thrombocytopenia, only slightly more than 50%
of patients satisfied the numerical criteria adopted for the study. 

TTaabbllee  44.. The most common reasons for referrals in the group with CBC abnormalities

DDiissoorrddeerr  ttyyppee NNuummbbeerr %% AAggee SSeexx AAggee WWoommeenn--ttoo
((mmeeaann)) %% ((mmeeaann)) --mmeenn  rraattiioo

FF                  MM FF                MM

Leucopenia 114 15.3 50.5 ±14.43 84 16 50 60.6 5.25

Leukocytosis 47 6.3 61.3 ±12.13 47 53 61 61.6 0.89

Thrombocytopenia 169 22.7 56.2 ±17.75 62 38 53.9 60 1.63

Thrombocytosis 70 9.4 63.0 ± 14.14 70 30 62.9 63.4 2.33

Anaemia 248 33.2 53.9 ±17.10 82 18 52.5 60.6 4.55

Polycythemia 48 6.4 67.1 ±12.27 52 48 71.9 61.8 1.08

Bicytopenias 

and pancytopenias 50 6.7 59.0 ±16.13 78 22 57.2 65.3 3.54

Total 746

*the broad group of coagulation disorders comprised both patients with suspected bleeding diathesis (21 people) and thrombophilia (29 people) 

TTaabbllee  55..  Number of patients referred due to CBC abnormalities
meeting generally accepted criteria for clinically significant leu-
copenia, leukocytosis, anaemia, thrombocytopenia and thrombo-
cytosis

DDiissoorrddeerr  NNuummbbeerr DDeeffiinniittiioonn NNuummbbeerr  PPeerrcceennttaaggee
ttyyppee

Leucopenia 114 WBC < 4 G/l 94 82

Leukocytosis 47 WBC > 10 G/l 41 87

Thrombocy- 169 PLT < 100 G/l 98 58
topenia

Thrombocytosis 70 PLT > 400 G/l 65 93

Anaemia 248 HGB < 11.5 g/dl 141 57

Polycythemia 48 HGB > 16.0 g/dl 38 79

TTaabbllee  66..  Severity of anaemia in 248 patients referred because of
anaemia

SSeevveerriittyy  ooff  HHaaeemmoogglloobbiinn NNuummbbeerr  ooff
aannaaeemmiiaa ccoonncceennttrraattiioonn ppaattiieennttss ((%%))

Mild > 10 to  ≤ 11.5 g/dl 131 53

Moderate > 8 to ≤ 10 g/dl 78 31

Severe > 6.5 to ≤ 8 g/dl 20 8

Life-threatening ≤ 6.5 g/dl 11 4

No anaemia other 8 3

Analysis of types and severity of selected CBC
disorders specified as reasons for OHC referral

AAnnaaeemmiiaa  
In the subgroup of 245 patients referred to the outpatient

haematology clinic due to anaemia, the most common
anaemia type based on red blood cell volume was microcytic
anaemia (44.5%), followed by the normocytic (31.5%) and
macrocytic (24%) types. 

Analysing 109 patients with microcytic anaemia, the ma-
jority (83 patients) were found to have iron deficiency. Three
patients were diagnosed with von Willebrand disease in ad-
dition to iron deficiency anaemia, while two patients had
thrombocytosis with no evidence of iron deficiency. Two pa-
tients were diagnosed with hypothyroidism, three with mi-
crospherocytosis. In 16 patients, anaemia diagnosis was ei-
ther not confirmed or the underlying cause of anaemia could
not be established. 

In the group of 77 normocytic anaemia patients the cause
of the condition was only determined in 18 patients. Out of
that number, 11 patients were diagnosed with anaemia of
chronic disorders and 7 were ultimately diagnosed with pro-
liferative diseases (myelodysplastic syndromes in 5, prima-
ry myelofibrosis in 1 and myeloma in 1).

The subgroup of 59 patients with macrocytic anaemia was
dominated by patients with vitamin B12 deficiency (45 in-
dividuals). One was diagnosed with folic acid deficiency, two
with autoimmune haemolytic anaemia and six with myelodys-
plastic syndrome. The underlying cause of macrocytosis could
not be identified in 5 patients. 

The severity of anaemia in 248 patients referred to the
outpatient haematology clinic due to anaemia is presented
in Table 6. Most patients (84%) had a mild (53%) or moderate
(31%) form of anaemia. In 8% of patients anaemia was se-
vere and in 4% life-threatening. Two patients had haemo-
globin levels lower than 6 g/dl.

TThhrroommbbooccyyttooppeenniiaa
Thrombocytopenia was the reason for referral to the out-

patient haematology clinic in a total of 169 patients. Out of
that group, however, in 42% (71 patients) the PLT count was
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not < 100 G/l, of whom 6 patients had a PLT count higher
than 150 G/l. Most of the remaining proportion of patients
(46%) were diagnosed with moderate thrombocytopenia. Only
20 patients (12%) required urgent diagnostics of thrombo-
cytopenia. Five were diagnosed with life-threatening throm-
bocytopenia. The majority were ultimately diagnosed with
idiopathic thrombocytopenia. Thrombocytopenia was the first
symptom of lymphoma and/or chronic lymphocytic leukaemia
in 5 patients. Pseudothrombocytopenia was identified in 
2 patients. The remaining patients were diagnosed with 
other conditions: chronic liver disease (chronic viral hepati-
tis, toxic liver damage or autoimmune hepatitis) in 4 patients.
Data are listed in Table 7 below.

LLeeuuccooppeenniiaa
Leucopenia was the reason for OHC referral in 114 patients.

CBC results presented by patients at their first appointment
showed no leucopenia in 20 cases. The majority of referred
patients had mild leucopenia and 25% had moderate leu-
copenia. Only 2 patients fulfilled the criteria of severe leu-
copenia (Table 8). In only 3 patients (2.5%), leucopenia was
the first symptom of a haematopoietic proliferative disorder
(myelodysplastic syndrome). 

Analysis of proliferative diseases requiring referral
to outpatient haematology clinic 

Types of haematopoietic proliferative disorders result-
ing in referral for specialist haematology care are listed in
Table 9. The referrals were dominated by lymphoma di-
agnoses (80%). Myeloproliferative neoplasms were men-
tioned in 20% of referrals, the most common being
myelodysplastic syndromes. The group of patients with re-
ferrals issued due to myeloproliferative neoplasms excluded
cases of thrombocytosis and polycythemia, which were in-
cluded in the group of referrals due to CBC abnormalities. 

Diagnosis of proliferative disease during
diagnostic procedures performed in the clinic

Table 10 shows results of analysis carried out to determine
how many patients were diagnosed with a haematopoiet-
ic proliferative disorder during their treatment at the haema-
tology clinic. Lymphomas were the most common disorders
(33 patients), especially chronic lymphocytic leukaemia
(CLL). Myelodysplastic syndromes were less prevalent (31 cas-
es), similarly to myeloproliferative neoplasms (16 cases), main-
ly myelofibrosis. Hodgkin lymphoma diagnosis was also ver-
ified in 2 patients (one was ultimately confirmed to have
toxoplasmosis and the other chronic lymphocytic leukaemia).

Frequency of appointments at the outpatient
haematology clinic 

The median number of appointments at the outpatient
haematology clinic for all patients who were analysed and fol-
lowed up for longer than 12 months was 4.5 appointments
per year, which gives a median frequency of 2.6 months. Fol-
low-up was the least frequent in leucopenia and thrombo-
cytopenia patients: once every 3.4 and 3.1 months, respec-
tively. Patients suffering from proliferative diseases, either of
the lymphatic system or bone marrow, were followed up more

TTaabbllee  77..  Severity of thrombocytopenia in 169 patients referred
because of thrombocytopenia

SSeevveerriittyy  PPLLTT  ccoouunntt NNuummbbeerr  %%
ooff  tthhrroommbbooccyyttooppeenniiaa ooff  ppaattiieennttss

Moderate > 50 G/l to ≤ 100 G/l 78 46

Severe > 20 G/l to ≤ 50 G/l 15 9

Life-threatening < 20 G/l 5 3

No thrombocytopenia > 100 G/l 71* 42

*including 65 patients with PLT > 100 G/l and ≤ 150 G/l 

TTaabbllee  88..  Severity of leucopenia in 114 patients referred because
of leucopenia

SSeevveerriittyy  ooff  lleeuuccooppeenniiaa WWBBCC  ccoouunntt NNuummbbeerr %%
ooff  ppaattiieennttss

Mild > 3 G/l to 4 G/l 65 57

Moderate > 2 G/l to ≤  3 G/l 27 24

Severe < 2 G/l 2 2

No leucopenia 20 18

Total 114 100

TTaabbllee  99..  Characteristics of haematopoietic proliferative disorders
in patients referred due to diagnosed proliferative disease

DDiisseeaassee NNuummbbeerr  %%
ooff  ppaattiieennttss

Chronic myeloid leukaemia 3 1.1

Myelofibrosis 5 1.8

Myelodysplastic syndromes 24 8.9

Multiple myeloma 15 5.5

Hodgkin’s lymphoma 12 4.4

Non-Hodgkin’s lymphoma 106 39.1

Chronic lymphocytic leukaemia 73 26.9

Hairy cell leukaemia 1 0.4

Large B-cell lymphoma 10 3.7

Mantle cell lymphoma 5 1.8

Follicular lymphoma 2 0.7

T-cell lymphoma 3 1.1

Other non-Hodgkin’s lymphomas 12 4.4

Total 271 100

frequently (once every 2.5 months). The highest follow-up fre-
quency (every 2.2 months) was in patients with coagulation
disorders (thrombophilia and haemorrhagic diathesis).

Discussion

Diseases of the haematopoietic system have a relative-
ly low incidence, morbidity and mortality compared to cir-
culatory diseases or cancers of parenchymal origin [5].
Haematopoietic diseases include both cancerous and non-



cancerous conditions. They require haematology specialists
to possess an in-depth knowledge of differential, cytologi-
cal, cytogenetic and molecular diagnostics. Irregularities iden-
tified during physical examination or in laboratory tests are
rarely specific to particular diseases. This is especially true
for changes identified in CBC results. Similar abnormalities
can also occur in other diseases, many of which are of non-
haematological origin. Differentiation between CBC abnor-
malities which potentially suggest a serious disease and re-
active changes, or normal physiological variations, is by no
means easy. The medical practitioner must have a thorough
knowledge of patient management if specific irregularities
are revealed. Based on the experience of haematologists, and
the authors’ own practice, primary care physicians rarely make
any attempt to classify their patients’ peripheral blood find-
ings and quickly refer them for specialist haematology con-
sultations. This tendency underlies the authors’ hypothesis,
expounded here, that the main reason for patient referrals
to outpatient haematology clinics is abnormalities identified
in CBC parameters, not diagnosed diseases. The situation
is thus opposite to e.g. outpatient oncology clinics, which rarely
receive patients reporting only irregularities confirmed in ad-
ditional tests. This course of action substantially increases
the number of patients referred for haematology consulta-
tion, which extends the waiting time for the first appoint-
ment and makes it more difficult for patients suffering from
serious haematological conditions demanding quick inter-
ventions to receive proper medical care.

Results of studies fully corroborate the above hypothe-
sis. The vast majority (nearly 80%) of referrals to outpatient
haematology clinics concerned patients with changes in pe-
ripheral blood parameters identified during periodic health

screening or hospitalization for other reasons. Diagnosed
haematological proliferative disorders were a reason for only
approx. 20% of patient referrals. It is also interesting to note
that the majority of referred patients (70%) were women,
which contradicts epidemiological data for most prolifera-
tive diseases of the haematopoietic system, which demon-
strate a slightly higher incidence in men than women [5, 7].
Differences in median age between women and men, as well
as variation in women-to-men ratio in different age groups,
show explicitly that young women (< 40 yrs. old) are much
more frequently referred for haematology assessment than
young men. The age difference is largely accounted for by
referrals due to CBC irregularities, particularly anaemia and
thrombocytopenia, and less frequently leucopenia. 

The considerable predominance of women in referrals due
to anaemia can be explained by physiological factors and by
the fact that women are more often diagnosed with au-
toimmune diseases such as inflammatory diseases of joints
and connective tissues [8]. The main reason for referrals (near-
ly a half of all patients) was microcytic anaemia most com-
monly triggered by iron deficiency. The main cause of
macrocytic anaemia was, in turn, vitamin B12 deficiency. Both
observations conform to epidemiological evidence [5]. It needs
to be noted, though, that macrocytic anaemia can be an iso-
lated symptom of myelodysplastic syndrome (particularly
among elderly patients), cirrhosis, alcoholism or hy-
pothyreosis [5]. The greatest challenge is establishing the un-
derlying cause of normocytic anaemia. In the analysed ma-
terial, the cause could only be determined in 23% of
patients referred due to normocytic anaemia. The most com-
mon causes included anaemia of chronic disorders and pro-
liferative diseases. It is also worth mentioning that assum-

TTaabbllee  1100..  Diagnosis of haematological malignancies made under the care of the outpatient haematology clinic in Elbląg

DDiisseeaassee NNuummbbeerr  ooff  ccaasseess  oonn  NNuummbbeerr  ooff  ccaasseess  oonn CChhaannggee
tthhee  bbaassiiss  ooff  ddiiaaggnnoossiiss  tthhee  bbaassiiss  ooff  rreeccoorrddss  ffrroomm

ssppeecciiffiieedd  iinn  rreeffeerrrraall tthhee  llaasstt  hhaaeemmaattoollooggyy  aappppooiinnttmmeenntt  

Chronic myeloid leukaemia 3 3 0

Myelofibrosis 5 21 16

Myelodysplastic syndromes 24 55 31

Multiple myeloma 15 15 0

Hodgkin’s lymphoma 12 10 –2

Non-Hodgkin’s lymphoma 106 139 33

TTaabbllee  1111.. Proposed criteria of cell blood count changes constituting reasons for patient referral to outpatient haematology clinic

CCBBCC  ppaarraammeetteerr VVaalluuee NNoottee

WBC < 4 G/l confirmed in at least two tests performed at 3-month intervals

Neutrocyte count < 1.5 G/l confirmed in at least two tests performed at 3-month intervals

Haemoglobin < 11.5 g/dl If iron deficiency is excluded or, if it is confirmed, its underlying causes cannot be
established; or in the case of poor tolerance of oral iron therapy

PLT count < 100 G/l If pseudothrombocytopenia and liver diseases are excluded

Peripheral blood smear Blastic cells Urgent consultation is required if blastic cells identified in peripheral blood smear.
Peripheral blood smear should be ordered if any abnormalities in CBC parameters
are noted.
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ing the definition of anaemia adopted for the study (Hgb 
< 11.5 g/dl), which proves useful in daily clinical practice, 43%
of patients referred due to anaemia in fact failed to satisfy
the definition’s parameters. Patients from this group (with
Hgb > 11.5 g/dl, though below laboratory reference ranges)
can be monitored by primary care physicians. None of those
patients were diagnosed with any haematopoietic prolifer-
ative disorders. The anaemia criterion adopted for the
study can, therefore, be proposed as the decisive factor de-
termining patient referral to the outpatient haematology clin-
ic after excluding the most frequent cause of anaemia, i.e.
iron deficiency – or vitamin B12 deficiency for macrocytic
anaemias (cf. Table 11) [5, 9].

The second most common reason for referrals for haema-
tological assessment was thrombocytopenia. Identifying the
cause of thrombocytopenia is a difficult task and calls for mul-
tiple additional tests. Spontaneous thrombocytopenia is di-
agnosed by ruling out other potential causes [7]. Because of
practical considerations, the study defines thrombocytope-
nia as a platelet (PLT) count < 100 G/l. The definition was
adopted because patients with PLT < 150 G/l, but > 100 G/l
only require monitoring, without any treatment. In the study
material, they accounted for 38% of patients. The majority
of others were diagnosed with moderate thrombocytopenia
(PLT > 50 G/l). If the platelet count did not change and no
other CBC irregularities were detected, the patients were only
monitored, without any treatment being necessary. Results
presented above lead to the conclusion that patients
should be referred to an outpatient haematology clinic if their
platelet count falls below 100 G/l, which signifies moderate
thrombocytopenia. For the remaining patients, monitoring
by a primary care physician is sufficient (cf. Table 11).

The third most common reason for referrals was leu-
copenia. Similarly to thrombocytopenia, leucopenia was mild
to moderate in the majority of patients (83%). Severe leu-
copenia was only diagnosed in 2 patients. Another fact worth
mentioning is that no leucopenia was confirmed in the first
CBC test performed in the outpatient haematology clinic in
17% of patients initially referred for haematology assessment,
which shows that abnormalities identified in these patients
were transient or reactive in nature, and they did not need
haematology referral in the first place. Follow-up by a primary
care physician and repeated CBC testing during the follow-
ing 3 months would make it possible for a large proportion
of patients to avoid reporting for haematology appointment.
The safety of the procedure (cf. Table 11) is substantiated 
by the fact that only a very minor proportion of patients (2.5%)
referred due to leucopenia were later diagnosed with
a haematopoietic proliferative disorder.

Diagnosed proliferative diseases represented 16.7% of re-
ferrals to the outpatient haematology clinic. The prolifera-
tive to non-proliferative disease ratios in all the districts un-
der analysis ranged from 16 to 32% (mean: 24%). The category
of proliferative diseases was dominated by chronic diseases,
of which chronic lymphocytic leukaemia was the most com-
mon (42%), followed by myelodysplastic syndromes (15%).
Considering all the patients suffering from proliferative dis-
eases treated at the outpatient haematology clinic, the mor-
bidity ratio is 31/100,000. Because of simple diagnostic cri-

teria (histopathological examination of lymph nodes and cy-
tometric analysis of peripheral blood lymphocytes), the most
reliable incidence data concern lymphomas, including
chronic lymphocytic leukaemia (CLL). Data reflecting the gen-
eral incidence rate of lymphomas do not indicate a growing
tendency for lymphoma cases in the service area of the out-
patient haematology clinic in Elbląg. In 2004-2009, the lym-
phoma incidence rate in the area was ca. 15/100,000 and the
CLL incidence rate was ca. 2/100,000 of the population, which
is consistent with epidemiological data [7, 10].

Data for chronic myeloproliferative disorders were more
difficult to obtain. Patients with suspected chronic myeloid
leukaemia were referred to the Outpatient Haematology Clin-
ic in Olsztyn because the Elbląg centre lacked equipment for
cytogenetic and molecular diagnostics, and possibilities of
treatment with tyrosine kinase inhibitors. Lack of possibil-
ities for performing molecular tests (of mutations in the
JAK-2 gene) poses great difficulties for unambiguous diag-
nosis of polycythemia vera and essential thrombocytosis in
daily clinical practice. The reliability of data reflecting the in-
cidence of chronic myeloproliferative neoplasms might be
called into question, which is why neither the incidence nor
the incidence proportion of these diseases was analysed. 

Patients suffering from acute leukaemias also constituted
a minor group (just 4 patients). All of them had been in re-
mission for a longer period. Patients with newly diagnosed
acute leukaemias were admitted to internal medicine units
in Elbląg and then, after assessment, were referred to the
Haematology Unit in Olsztyn. Since the outpatient haema-
tology clinic in Elbląg does not have a haematology day care
unit, the management of patients with acute leukaemias
that are not eligible for intensive chemotherapy was not
possible.

The vast majority (88%) of referred patients had their per-
manent residence in the city. The percentage share of urban
population in the Warmińsko-Mazurskie Province is ca.
60% [1], which could suggest that rural populations have
worse access to haematology consultations. This stems ei-
ther from the fact that rural residents go for medical ap-
pointments less frequently or medical practitioners in rur-
al areas refer patients for specialist medical assessments less
often than in cities. The most likely explanation for the above
findings is, however, the difficulty faced by rural residents
living in areas located the farthest from Elbląg, as they were
mainly represented by urban residents. In districts situated
the shortest distance from the city, Elbląg and Nowy Dwór
districts, the proportions of urban and rural populations
among patients referred to the outpatient haematology clin-
ic were similar to the general urban-to-rural population ra-
tio in the Warmińsko-Mazurskie Province. This observation
suggests that a uniform distribution of haematology treat-
ment centres is an essential factor for ensuring better ac-
cess to specialist haematology care in Poland.

Patients referred to outpatient haematology clinics need
at least several appointments to establish a management
plan. Those with moderate CBC abnormalities only require
monitoring; hence their frequency of appointments in the
clinic is the lowest. Patients suffering from proliferative dis-
eases need treatment, which is why their follow-up visits



should take place at least once every 2.5 months. High fre-
quency of appointments among patients with coagulation
system disorders is a consequence of high prices of laboratory
tests: only one highly specialist test can be ordered per ap-
pointment so as not to exceed the appointment’s point val-
ue. Taking into account the frequency of appointments, it can
be roughly assumed that the majority of patients served by
the outpatient clinic are seen once every 2.5 months. As-
suming the maximum number of patients (ca. 25 daily), only
250 patients can be examined during that period. If 160 pa-
tients with proliferative diseases report to the clinic, only 90
patients with other diseases can be examined. If the clinic
was open 5 days a week, during 2.5 months it would be pos-
sible to see 1,250 patients, which would fully cover the needs
of the region under analysis. 

Estimating the demand for specialist haematology ser-
vices on the basis of collected data is not an easy task. How-
ever, an estimation attempt can be made based on data gath-
ered for the Elbląg city and the Elbląg district, from which
the greatest number of patients were referred to the out-
patient clinic (72%; 713 patients in total). Transport was not
an issue for patients here. There are three hospitals oper-
ating within the area, which gives grounds to assume that
all patients requiring haematology assessment reported to
the outpatient haematology clinic. The area under study is
inhabited by approx. 183,000 people. If the assumptions pre-
sented above were to be accepted, providing the patients with
outpatient care would require 30 days of clinic operation. Con-
sequently, the clinic would have to be open every other day.
On that basis, it can be assumed that one haematology spe-
cialist is needed for outpatient care per 360,000~~400,000
inhabitants. The area should also have an inpatient haema-
tology unit (with at least two haematology specialists) and
a haematology day care unit with one medical practitioner.
Excluding days off work, calculations give the figure of 4 med-
ical practitioners per 400,000 people, i.e. similar to the ra-
tio estimated by US authors. 

Summing up, the study presented here is Poland’s first
attempt at evaluating the structure of patient admissions
to the regional outpatient haematology clinic from an area
where no other haematology treatment centre operates and
there are no private haematology practices. Results of the
study show CBC abnormalities to be the most common rea-
son for referrals to the clinic. Some of the referred patients
could be followed up for a longer period by their primary care
physicians, which would eliminate the practice of referring
patients with transient reactive changes. The number of pa-
tients waiting for haematology assessment could be further
reduced if some of the patients, especially those with
anaemia, had iron and vitamin B12 deficiency excluded. Table
11 lists proposed levels of quantitative irregularities in CBC
parameters which should be followed in referring patients
for haematology assessment. Haematology assessment is
urgently needed in patients with severe disorders, blast cells
seen on peripheral blood smear, or diagnosed proliferative
diseases. Peripheral blood smear should be ordered if any
abnormalities in CBC parameters are noted. Patients with
life-threatening conditions require quick hospitalization. The
demand for haematology services estimated in the study is
open to discussion. Unfortunately, and for unclear reasons,

there does not seem to be much interest in the topic, even
through the existing situation gives rise to differences in ac-
cess to haematology care in Poland and hinders the devel-
opment of modern Polish haematology.

In conclusion:
1. The majority of patients are referred to the outpatient

haematology clinic in Elbląg because of abnormalities de-
tected in their CBC results.

2. Most of the patients referred to OHC were women, es-
pecially in the group under 40 years of age.

3. The most common CBC abnormality resulting in OHC re-
ferrals was anaemia, followed by thrombocytopenia and
leucopenia.

4. The severity of CBC abnormalities in the majority of referred
patients was mild or moderate.

5. The most common proliferative diseases recorded among
OHC patients were lymphomas, of which chronic lym-
phocytic leukaemia was the most prevalent.

6. Patients with proliferative diseases and with blood coag-
ulation disorders required the most frequent OHC visits
(every 2.5 months and every 2.2 months, respectively).
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