
The Pelger-Huet Anomaly and Megaloblastic Anemia

By S. ARDEMAN, I. CIIANARIN AND A. \V. FRANKLAND

T HE Pelger-Huet anomaly of Ieukocytcs is characterized by the �

ence of tii oval, indented or bibbed ( “pincc-nez” ) nucleus in the

neutrophil polymorphonuclear leukocytes which replaces the normal nuclear

segmentation of these cells ( Pelger’ ) . It is inherited as an autosomal dominant

characteristic ( Hu#{235}t2) , the incidence being 1 in 6000 of the population ( David-

SOfl:i ) . By contrast, rnegaloblastic anemia is characterized by an increase in

the number of lobes in the neutrophil nucleus. The combination of addisonian

pernicious anemia in a family with the Pelger-Hu#{235}t anomaly enabled us to

observe the effect of the megalol)lastic process on the morphology of the

cells exhibiting the Pelger-Hu#{235}t trait. This paper reports our observations.

CASE REPORT

NV. P., female aged 39, was seen in 1959 with attacks of asthma which had been present

for 2 years. However, during the past 3 months she had noticed increasing fatigue.

Hematology: The hemoglobin concentration was 8.9 Gm. per 100 ml., packed ceii

volume 31 per cent, red cell count 2.6 million per cu. mm. and reticulocytes 1.0 per cent.

The total white cell count was 10,000 per cu. mm. The stained peripheral blood film showed

�vell-marked macrocytosis with some anisocytosis. The differential count was nom�al and

the fleutrol)hilS appeared normal ( fig. 1 ) . Sternal marrow aspiration showed megaloblastic

erythropoiesis with prominent giant nmetamyelocytes ( fig. 2).

Other investigations: There was no hydrochloric acid in the gastric juice following 0.5

ing. of histamine, and a gastric biopsy showed total atrophy. The serum vitamin B1., con-

centration was abnormally low (35 /L/sg. per ml. ) an(l she failed to absorb an oral (lose of

Co�-B ., the urinary excretion in time Sciiiliing test being 3.1 and 0.4 iwr cent in two

tests. Fecal fat excretion on a normal ward diet was 3.0 Cm. per (lay.

Progress

The patient was treated with monthly injections of 200 �g. of vitamin B12.

The reticulocytes reached 15 per cent on day 6 following the initial dose. The

hemoglobin concentration reached 14.8 Gm. per 100 ml. 8 weeks later and

has been maintained in this region.

The total white count remained between 7000 to 9000 per cu. mm. The

stained blood now showed the disappearance of the three- and four-lobed

neutrophils which had been present before treatment with vitamin B12 and

their replacement by neutrophils with their one or two lobes as seen in the

Pelger-Huet anomaly (fig. 3).

Family Studies

The father died in 1942, 48 hours after admission to Hammersmith Hospital,

with a severe megaloblastic anemia (red cell count 0.7 million per cu. mm.).
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Fig. 1.-Peripheral blood film (Case \V. P.) before treatment with vitamin B12.
The neimtrophil shows the sex chromatin appell(lage. The red cells show variation

in size with a tendency to imicrocvtosis.

L
Fig. 2.-Sternal marrow film (Case \V. P.) showing a giant rnetamvelocvte at the

top, a megaloblast on the left, and a five-lobed neutrophil leukocvte.

Total gastric atrophy and marrow hyperplasia were found at autopsy. The

mother is well and shows the Pelger-Huet anomaly. There are eight siblings,

five of whom were available for study. Two of these carried the Pelger-Hu#{235}t

anomaly. One also had a low serum vitamin B12 level (100 iijtg. per ml.), but

apart from the anomaly the blood film appeared normal.

Observations of the Neutrophil Leukocytes

Segmentation of the netitrophils was assessed in two ways: firstly by noting

the percentage of cells with one, two, three, four and five or more lobes among
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after treatment with vitamin B1..
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Fig. 3.-Peripheral 1)100(1 fbi (Case \V. P.)
showing the Pelger-Huet anonialv.

100 neutrophils,4 and secondly by adding the total number of nuclear lobes in

100 cells and dividing the value by 100. This latter value has been called the

average lOl)e index ( A.L.I. ) and the normal range is 2.5 to 3.1 (mean 2.8 ) .�6

The observations are summarized in figure 4. In normal subjects, less than 3

per cent of the neutrophils contain five or more nuclear segments. By con-

trast, in untreated megaloblastic anemia there is an increase in the hyper-

segmented forms and an increase in the A.L.I. In our patient the A.L.I. before

treatment with vitamin B12 was 2.5, which is within the normal range, and

the general distribution of nuclear segments approximated normal. However,

a further nuclear count carried out on a blood film made 4 weeks after therapy

showed an ALl. of 1.7 and a preponderance of single and bibbed forms.

While in relapse, the characteristic drumsticks of the sex chromatin were

present in 6 per cent of the neutrophils containing three or more lobes. These

1)odies were no longer evident with the return of the Pelger-Huet form follow-

ing treatment with B12.

DISCUSSION

Although the neutrophils in the Pelger-Hu#{235}t anomaly are morphologically

different from the normal, they have been shown to behave normally in other

respects. Thus they show normal phagocytic activity7 and have a normal

survival in the circulation.8 Whether the neutrophils showing the Pelger-Huet

morphology show an increase in nuclear segmentation in response to a mega-

loblastic form of hemopoiesis has not hitherto l)een described. The A.L.I. in

our patient was 1.7 in her normal state and this shifted to 2.5 in the presence

of rnegaOl)laStic hemopoiesis. By contrast, pernicious anaemia of corresponding

severity in a patient without the Pelger-Hu#{235}t anomaly produced a change in

the ALl. from 2.8 to 3.3. Thus the Pelger Hu#{235}tneutrophils respond in the

usual manner during the megaboblastic process.
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Fig. 4.-The distribution of nuclear

segments in the neutrophils in an tin-

treated P:ttient with addisonian perni-

cious anemia, in a normal subject, and
in Case W. P. before and after treat-

ment, with vitamin B12. The average
lobe index is also given.

Skendzel and Hoffman9 were unable to identify the sex chromatin body

(drumstick) in the neutrophils in females with the Pelger-Huet anomaly al-

though the sex chromatin was evident in buccal smears. In our patient the

sex chromatin appendage could not be identified following treatment with

vitamin B12. WTith the appearance of three- and four-lobed forms in the megalo-

blastic state, the characteristic X chrornatin pattern was evident and was

present in normal numbers (fig. 1).

SUMMARY

A patient is described with addisonian pernicious anemia and with the

Pelger-Huet anomaly of leukocytes. Before the patient was treated with

vitamin B12, her peripheral blood contained three- and four-lobed neutrophils,

but with therapy almost all the neutrophils showed the characteristic bibbed
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form of the Pelger-Huet anomaly. Before treatment the sex chromatin appen-

dage was present in the neutrophils in normal numbers, but these could not

be i(lelltlfied after treatment.

Su�IMARIo IN INTERLINGUA

Es describite un patiente con anemia perniciose de Addison e le anomalia

leucocytic de Pelger-Huet. Ante que be patiente esseva tractate con vitamina

B12, su sanguine peripheric contineva tn- e quadnilobate neutrophilos, sed con

le therapia quasi omne le neutrophilos monstrava be characteristic forma bib-

bate del anomalia de Pelger-Huet. Ante be tractamento le appendices de

chromatina de sexo esseva presente in le neutrophibos in normal numeros. Post

be tractamento illos non esseva identificabibe.

REFERENCES

1. Pelger, K.: Demonstratie van een pailr

zeldsaam voorkomende typen van

bloedlichaampjes en bespreking cler pa-

ti’nten. Nederl. tij(lschr geneesk. 72:

1178, 1928.

2. Hu&t, C. J. : Familial anomaly of kuco-

cytes. Nederl. tijdschr. geneesk. 75:

5956-5959, 1931.

3. Davidson, W. M., Lawler, S. D., and

Ackerley, A. C.: The Pelger-Huet

anomaly; investigation of family “A.”

Ann. Hum. Cenet. 19:1-9, 1954.

4. Arneth, J.: Die neutrophilen weissen

BlutkOrperchen bei Infections-Krank-

heiten. Jena, Fischer, 1904.

5. Ardeman, S.: Unpublished data, 1962.

6. Herbert, V.: Experimental nutritional

folate deficiency in man. Tr. A. Am.

Physicians 75:307, 1962.

7. Leitner, S. J., and Cugelot, P. C.: New
observations and studies on familial

nuclear anomaly of leucocytes (Pelger-

Hu#{235}t).Nederl. tijdschr. geneesk. 82:

3953-3962, 1938.

8. Rosse, W. F., and Gurney, C. W.: The

Pelger-Huet anomaly in three families

and its use in determining the dis-

appearance of transfused neutrophils

from the peripheral blood. Blood 14:

170-186, 1959.

9. Skendzel, L. P., and Hoffman, C. C.:
The Pelger anomaly of leukocytes:

Forty-one cases in seven families. Am.

J. Clin. Path. 37:294-301, 1962.

S. Ardeman, B.M., B.C/s. (Oxon.), Member of the Scientific

Staff of the Medical Research Council, London, England.

I. Chanarin, M.D., Senior Lecturer in Haematology, St. Mary’s

IIos/)ital Medical School, London, England.

A. W. Frankland, Al. A., D.M. (Oxon.), Physician, St. Mary’s

Hospital Medical School, London, England.

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/22/4/472/571595/472.pdf by guest on 19 M

ay 2023




