
Introduction:

With industrialization and a tendency to keep a

higher growth rate Bangladesh is driving towards

becoming a middle income country. As a

consequence of industrial revolution the chances of

environmental and occupational exposure to these

toxins are increasing. Toxicity from environmental

exposure to lead has long term consequences. The

non-biodegradable nature of lead poses a persistent

threat for public health.  Exposure to lead leads to

breakdown of cellular homeostasis with a major

effect on central and peripheral nervous system1.

The usual form of lead neuropathy consists of motor

weakness that primarily involves the wrist and finger

extensors, especially among the painters but later

spreads to other muscles with only minimal sensory

involvement. Infrequently, there is a more typical

toxic neuropathy with predominant distal sensory

and motor involvement. The motor neuropathy is

more likely to develop following relatively short-term

exposure to high lead concentrations and evolves

in a sub acute fashion2-4.
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Nerve conduction studies (NCS) have been carried

out by several investigators in chronically exposed

industrial workers with raised blood lead

concentrations to see the electrophysiological

evidence of neuropathy5-9. Interestingly enough,

electrophysiology was found to be normal in many

of these patients, who had minimally slowed motor

conduction with slightly reduced compound muscle

action potentials. These minimal abnormalities

tended to improve once lead exposure ceased.

Abnormalities of sensory nerve action potentials

were noted only in a few of these subjects9. There

is a generally weak relationship between the

development of lead neuropathy and blood lead

levels, at least for the subacute motor neuropathy,

leading to speculation that the metabolic basis for

the neuropathy is interference with porphyrin

metabolism10. So we wanted to investigate the

relationship between polyneuropathy and serum

lead level among Bangladeshi patients.

Methods:

This hospital-based case- control study was carried

out in the department of Neurology, Bangabandhu

Sheikh Mujib Medical University, Dhaka in

collaboration with Bangladesh Atomic Energy

Centre, Dhaka from July 2001 to June 2002. A total

number of 120 polyneuropathy patients were

selected during the study period. Out of them 46

patients fulfilling the inclusion criteria were finally

selected as cases. The controls (46) were selected

randomly who were non-polyneuropathy patient. The

diagnosis was confirmed by a senior neurologist

and nerve conduction study was done. Written

informed consent was taken from all patients. Each

of them was screened for possible common

etiologies. Past medical history, family history, drug

history, occupational history of exposure of lead and

detailed clinical examination including examination

of nervous system and cardiovascular system was

done. The following investigations were done –

routine blood examination, urine R/E, X-ray chest,

random and fasting blood sugar, ECG, blood urea,

serum creatinine, serum electrolytes. The lead

concentration in the blood were detected by X-ray

fluorescence (XRF) technique on both case and

control groups. Nerve conduction study and CSF

examination were done among the cases. All

relevant information from history, clinical findings

and investigation results were documented in

predesigned interview schedule and check list.

Recorded data were compiled and possible

statistical analysis was done. The study protocol

was approved by the institutional ethical committee.

Inclusion criteria:

• Typical history of polyneuropathy and fulfilling

the lead induced neuropathy diagnostic criteria

• Age between 6-60 years

• Patient with positive nerve conduction study

consistent with polyneuropathy

• CSF findings consistent with polyneuropathy

Exclusion criteria:

• Debilitated patient

• Patient with intercurrent illness

• Patient with diabetes mellitus, thyroid

dysfunction, kidney dialysis and alcoholic

polyneuropathies

• Occupational H/O exposure of lead.

Consent to participate:

Informed written consent was obtained from each

of the respondent after appropriate explanation of

the study procedure.

Consent to publish data:

The manuscript does not contain any individual

image, video or any detail of individual patient, the

publication of which might be subjected to prior

consent to publish the data

Ethical approval:

Ethical permission was granted by the ethical review

committee of Dhaka Medical College (DMC) after

proper submission of the study protocol.

Result:

Total 92 respondents were studied, among them 46

were cases and 46 were controls. Mean age of the

cases and controls were 30.87 +14.53 years and

30.91+ 12.03 years respectively. Of the total

respondents, 89.1% were male and 10.9% were

female (Table-1). Among the cases, more than half

of the respondents (55%) were in sub acute type of

polyneuropathy, followed by acute (30%) and chronic
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(15%) type of polyneuropathy (Fig.1). The mean CSF

sugar level among the cases was 4.8191+ 2.7442

mmol/L and mean CSF protein level was 112.00 +

65.04 gm/L. The mean CSF protein was higher in

acute polyneuropathy than in subacute and chronic

cases, which was also statistically significant

(p<.001)(Table-2). The mean blood lead level among

cases was 45.5587 with a standard deviation of

+35.2625 and among control were 33.2065 with a

standard deviation of +5.6793. The difference was

statistically significant (p= 0.021) with a higher blood

lead level among the cases (Table-3).

Table-I

Demographic characteristics of the respondents

Characteristics Group Case Control

Age in year 30.83+ 14.83 30.91+12.03

(Mean +SD)

Sex Male 41(89.1%) 5(10.9%)

Female 41(89.1%) 5(10.9%)
Fig.-1: Distribution of the cases by types of

polyneuropathy

Table-II

Distribution of the cases by biochemical analysis of CSF

CSF sugar(mmol/l) No. Mean(mmol/l) SD(mmol/l) F Sig.

Acute 14 6.1886 3.97 2.916 .065

Sub-acute 25 4.0656 1.76

Chronic 07 4.7714 1.74

CSF protein(gm/l)

Acute 14 170.8571 30.59 15.997 .000

Sub-acute 25 96.28 63.56

Chronic 07 50.4286 1.61

Table-III

Lead level in blood among cases and controls

Characteristic Respondents No. Mean SD t df p

Blood level of lead Case 46 45.5587 35.2625 2.346 90 .021

(µgm/dl) control 46 33.2065 5.6793

Figure 1 showing the majority (55%) of the cases

had sub acute polyneuropathy, followed by acute

(30%) and chronic (15%) polyneuropathy.
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Discussion:

Lead, being an ubiquitous and versatile metal, has

become widely distributed and mobilized in the

environment and with a consequent increase in

human exposure. Exposure of human populations

to environmental lead has increased with

industrialization and large-scale mining11. Global

lead contamination, of lead in soil, water and air is

attributable to increased of human activities12. The

pre-industrial blood lead level in humans was

estimated to be about 0.016 mg/dl, which is 50–

200 times lower than the lowest reported levels in

human today. 13. The matter of huge concern is

that this level is about 625 times lower than the

current level of concern for children (i.e. 10 mg/dl)

proposed by the Centers for Disease Control and

Prevention in the USA14.

In this study, majority of our cases had sub acute

form of polyneurpathy along with higher CSF protein

level in comparison to the age and sex match control.

The mean serum lead level was also higher among

the cases.

Age of the respondents was found to have no relation

among the groups but younger the age, more would

be the susceptibility to develop polyneuropathy.

Brody DJ et al also showed similar findings15. But

Reinhard K et al16 showed that lead concentration

was found to be increasing with age. One possible

reason for this discrepancy might be that they had

been residing close to high lead exposure, like

highway or busy traffic. But our study had age

matched in between cases and control. So the effect

of increasing age, if any, is minimal. Most of the

previous electrophysiological studies have

concentrated on groups of workers exposed to lead

with or without neuropathic symptoms, or on those

occasional patients with subacute motor weakness

associated with lead toxicity. Minor changes in distal

motor nerve conduction or CMAP amplitudes have

been noted when the level of safe chronic

occupational exposure was exceeded3,5-7. But the

uniqueness in our study is that we excluded the

definite occupational exposure of lead among

respondents.

The nervous system is the most sensitive and chief

target for lead related toxicity. Both the central and

the peripheral nervous system may be affected17.

The effect also depends on age of exposure of the

patient and the duration. The effects on the

peripheral nervous system are more pronounced in

adults while the central nervous system is the target

in children18. The earliest lead-induced changes are

observed in the endothelium of the microvasculature,

which is an essential component of the blood– brain

barrier19. Electrophysiological studies showed that

neurosensory processing may be affected by lead

and provided a direct link between lead exposure

and neurologic deficits20.

In this study, the mean blood lead level was

significantly higher in neuropathic respondents. This

finding was supported by O Rubens et al, and Ruth

Lilis et al21, 22. Though these studies had some

difference in methodology than this one, the result

was comparable. This is probably attributed to recent

industrial development in Bangladesh. Our finding

about blood level also supports the conclusion

World Health Organization (WHO) have made in a

theme paper about environmental lead exposure and

public health concern, mentioning that rapid

industrialization and the persistence of lead in the

environment, exposure is likely to remain a

significant public health problem in most developing

countries for many years23.

Limitations:

Non-uniform nerve conduction velocity study was

carried out in all respondents to detect particular

nerve conduction velocity in the case group only.

Again different nerves were tested in different

respondents. Although X-Ray Fluorescence

spectrometry is a powerful tool for elemental

analysis, it cannot trace out the actual normal limit

of lead level in blood.

Conclusion:

This study finding showed that increase blood level

of lead was associated with polyneuropathy.

Additional in depth research is needed to determine

the causal factors of polyneuropathy.
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