
158 MJA • Volume 188 Number 3 • 4 February 2008

PUBLIC  HEALTH

References
1 Darling R, Roughton F. The effect of methemoglobin on the equilibrium

between oxygen and hemoglobin. Am J Physiol 1942; 137: 56-68.
2 Prchal JT, Gregg XT. Red cell enzymes. Hematology Am Soc Hematol

Educ Program 2005; 19-23.
3 Percy MJ, McFerran NV, Lappin TR. Disorders of oxidised haemoglobin.

Blood Rev 2005; 19: 61-68.
4 Maimo G, Redick E. Recognizing and treating methemoglobinemia: a

rare but dangerous complication of topical anesthetic or nitrate over-
dose. Dimens Crit Care Nurs 2004; 23: 116-118.

5 Wright RO, Lewander WJ, Woolf AD. Methemoglobinemia: etiology,
pharmacology, and clinical management. Ann Emerg Med 1999; 34: 646-
656.

6 Brunato F, Garziera MG, Briguglio E. A severe methaemoglobinemia
induced by nitrates: a case report. Eur J Emerg Med 2003; 10: 326-330.

7 Khan NA, Kruse JA. Methemoglobinemia induced by topical anesthesia:
a case report and review. Am J Med Sci 1999; 318: 415-418.

8 Jalloh A, Tantular IS, Pusarawati S, et al. Rapid epidemiologic assessment
of glucose-6-phosphate dehydrogenase deficiency in malaria-endemic

areas in Southeast Asia using a novel diagnostic kit. Trop Med Int Health
2004; 9: 615-623.

9 Bradberry SM, Aw TC, Williams NR, Vale JA. Occupational methaemo-
globinaemia. Occup Environ Med 2001; 58: 611-615.

10 Linden CH, Hall AH, Kulig KW, Rumack BH. Acute ingestions of boric
acid. J Toxicol Clin Toxicol 1986; 24: 269-279.

11 Teshima D, Taniyama T, Oishi R. Usefulness of forced diuresis for acute
boric acid poisoning in an adult. J Clin Pharm Ther 2001; 26: 387-390.

12 Titov VY, Petrenko YM. Proposed mechanism of nitrite-induced methe-
moglobinemia. Biochemistry (Mosc) 2005; 70: 473-483.

13 Askew GL, Finelli L, Genese CA, et al. Boilerbaisse: an outbreak of
methemoglobinemia in New Jersey in 1992. Pediatrics 1994; 94: 381-384.

14 Chan TY. Food-borne nitrates and nitrites as a cause of methemoglob-
inemia. Southeast Asian J Trop Med Public Health 1996; 27: 189-192.

15 Kennedy N, Smith CP, McWhinney P. Faulty sausage production causing
methaemoglobinaemia. Arch Dis Child 1997; 76: 367-368.

16 Food Standards Australia New Zealand. Food standards code and user 
guides. http://www.foodstandards.gov.au/thecode (accessed Oct 2007).

(Received 8 Oct 2006, accepted 10 Oct 2007) ❏

Cryoglobulins are plasma immunoglobulins or immunoglobulin-
containing complexes that precipitate on exposure to cold and
redissolve on warming. They should be distinguished from red cell
agglutinins and from the blood-component cryoprecipitates man-
ufactured from donor plasma. The typical clinical triad of cry-
oglobulinaemia comprises purpura, arthralgia and weakness, with
possible multisystemic organ involvement, notably glomerulone-
phritis and neuropathy. In blood smears prepared at room temper-
ature, cryoglobulins can be detected by their peculiar morphology,
which can assume globular, rhomboid or cylindrical amorphous
precipitates (Figure, A–C, arrows; Wright–Giemsa stain, original
magnification, � 200). Occasionally, these may be mistaken for

blood cells, leading to spuriously high blood cell counts. Cryo-
globulins are associated with infections (eg, hepatitis C), lympho-
proliferative diseases and autoimmune diseases. Plasmapheresis is
a useful adjunctive treatment for severe active disease, but the
replacement fluid must be warmed to prevent precipitation of
circulating cryoglobulins.
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